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THE SIGNs oF THE TiIMES.—It might be said with seeming truth that 
midsummer is the season of the gas:man’s greatest discontent, for long 
hours of natural lighting, added to the muggy discomfort of steaming 
July and August days, have no attraction for him, in that such condi- 
tions deter the user of his product from making many drafts thereon. 
It is true that that was the case 20 years ago, as to both chapters; but 
to-day it is true of only one of them. The long hours of natural light- 
ing are still as potent in keeping down the gas sendout as they ever 
were ; not so, however, the muggy discomfort of steaming July and 
August days, which now are firm friends and aids of the gas maker. 
Be the seasons hot or cold, wet or dry, fair or foul, mam must be fed, 
and that he may be fed not all the one way, that which he is toeat must 
be prepared, which preparation involves the aid of heat. This brings 
us to the gas stove or range, apparatuses that have been and are almost 
of untold value to the gas industry in the way of developing a demand, 
continued and steady, for the use of gas in the hot season, and in the 
daytime thereof. It is with satisfaction that we say that the gas industry 
of the country is now fully alive to the importance of seeing to it that 
this branch of their business receives the attention that it merits, and is 
no longer regarded as an ephemeral or spasmodic growth. In fact, we 
know of only one large city in the States where the development of the 
use of gas for fuel has been neglected ; and, strange to say, the city in 
question looks to be peculiarly well instanced for a good, round busi- 
ness on this account, in that gas is measurably cheap there—and it is 
our belief also that in the average candle power of the gas supplied there 
it stands second only to New York—and that the climatic conditions are 
favorable for the fuel use of gas. The city is Baltimore, Md., in which 
we venture to say the proportion of gas sold on fuel account to total 
output is smaller than in any other place that could be named, where 
the annual gas consumption amounts to 100 millions cubic feet. Of 
course, there may be conditions existing in Baltimore which would ex- 
plain this satisfactorily ; but failing to know them, we can only take 
the face of things for our guide. As said before, the normal status ap- 
pears to be on the favorable side for the use of gas for cooking, for not 
only are the climatic conditions of the right sort, but the residents are 
of the class who like comfort and appreciate the means of obtainmg it 
at a cost commensurate only with the benefits accruing. The gas rate, 
too, is a fairly low one, which all the more mixes one up in attempting 
to discover or explain how or why it is that the first city in the Union 
to support a gas company should be the last one to appreciate to the full 
the beriefits that are inherent to the householder in fuel gas. However, 
if Baltimore is the laggard now, there’s time to mend her pace ; mean- 
while one sign of the times is that gas for cooking, great as has been 
the development in that line in the past 10 years, will be in wider favor 
—percentage favor, we mean—in 1900 than it is now; and what more 
satisfactory outlook do we need ? 

Another sign of the times, which urgently shows that incandescent 
electric lighting is not up to the promises of its furnishers, comes out in 
the astonishing amount of work that has been done by gas companies 
in two years—particularly in the current year—in the matter of main 
extensions. We have reports from 271 different points where, during 
the present season, main extensions, to the length of 2,096 miles, have 
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been arranged for. We submit that this statement exceeds any expec- 
tation of ours when we started to collect the statistics, for it‘needs no 
exceeding gréat expert in mathematics to determine that this means the 
placing by 271 companies, large and small, of an average of over 7 
mniles of additional pipe. Quite a bit of thisincreased mileage went to 
connect up outlying suburban districts, or in boroughs of names and 
under government distinct from the places in which the manufacturing 
plants are located. To go back of or behind this indicates that such ‘‘con- 
necting up” virtually.means the putting in operation of several new gas 
plants, and further proves that both investors and the communities to 
be served by them are alive to the benefits resulting from a reasonable 
exercise of concentrated powér. Saying that also recalls to mind many 
situations in this State, in Connecticut and Massachusetts, where a like 
plan of ‘‘ connecting up” could be profitably followed. Another ex- 
tremely satisfactory feature of the returns is found in the knowledge 
that only 12 places out of the 271 acknowledged the placing of any pipe 
of -a diameter less than 3 inches. An unsatisfactory feature, however, 
of the statistics is that which shows that the pipe mileage in the South 
and Southwest has not been sensibly added to. Putting all things so 
far reported in comparison, respecting the outlook for the trade, we be- 
lieve that the gas business of America is on a sounder footing now than 
any heretofore trod by it. 





Nortes.—Mr. Thos. J. Walsh, who has been in charge as foreman of the 
’ “lower gas works” of the Richmond (Va.) plant for some years (his 
connection with the Richmond works in one capacity or another covers 
a period of 25 years), has been removed. Superintendent Knowles in 
dismissing Mr. Walsh, said that ‘‘ outside pressure” demanded his 
(Walsh’s) removal.—tThe executive offices of the Bay State Gas Com- 
pany, of Delaware, which have for some time been located in the 
Drexel Building, Philadelphia, are to be removed to suitable quarters in 
the Bayard Building, Wilmington, Del. It is also on the cards that the 
offices of the Staten Island Terra Cotta Lumber Company will be locat- 
ed in the Bayard Building. Does Mr. Addicks at last see the benefits 
that come from centralization, rather than from delocalization ?——The 
property hitherto held by the Washington (D. C.) Gas Company, under 
leasehold from the Chesapeake and Ohio Canal Company, is now held 
in fee simple by the former through purchase.——The new purifying 
plant of the Chicopee (Mass.) Gas Company will be completed by Octo- 
ber Ist.——The experiment at Boyota, N. J., which place is on the east 
bank of the Hackensack river, directly opposite Hackensack, of light- 
ing the streets by means of Welsbach lamps, is quite a success. The 
Hackensack Gas Company is supplying the illuminating medium 
through the pipe recently laid under the river by Mr. Elliott, and we 
would respectfully call the attention of the authorities of Hackensack 
t» the difference between the lighting effect on the Bogota side of Wels- 
bach lamps and that of the incandescent (?) electric lamps doing duty in 
some of the side streets of Hackensack. Of course, we know that the 
Hackensack Gas Light Company is also in control of the electric light- 
ing supply of that place——In 1894 the manufacturers of the Cabot 
trays for gas works filled orders for their specialties from no less than 
75 different gas works. 








Effect of Gas Stoves on Coal Traffic in England. 
oipiiaisisiit 

The London Journal remarks it is not often that gas supply figures 
in the proceedings at the half-yearly meetings of the great railway com- 
panies ; yet it has done so lately at those of the Great Eastern Railway 
Company. Addressing the shareholders last month, Lord Claud 
Hamilton had to announce a falling off to the extent of $180,000 in the 
Company’s coal traffic, in spite of the increase which has taken place 
in the population in their district. He attributed this mainly to the di- 
version of trade caused by the great coal strike of 1893; but another 
cause was, he said, the substitution of gas and oil stoves for open grates 
—a change which was really working asilent revolution in the domestic 
arrangements of large masses of the people. 

His Lordship went on to say that, in the suburbs which the Company 
served, he found the large Gas Companies estimated that they had 
90,000 gas stoves hired, as against 80,000 at the end of 1893; and they 
were steadily increasing. Therefore, taking the number of stoves men- 
tioned, it meant about 90,000 tons of coal less consumed in the district 
served by these companies ; and the bulk of this coal would have been 
carried by them. The same tale came from the large towns and country 
districts. This movement really began in earnest during the coal strike 
of 1893. The miners were led into the strike under bad advice, regard- 
less of the inconvenience they would cause to the public and to their fel- 
low laborers in other industries ; and their fellow-laborers were driven 
to obtain fuel other than coal. Thus the heaviest blow which the con- 
sumption -of household coal had received had come, not from the 
capitalists. or the ‘‘ classes,” but from the miners themselves. 





The Chemical Constitution of Gas Enrichers, and Its 
Relation to Their Enriching Value. 
se 
{Read by Mr. Wilfrid Irwin, F.C.S., before the Manchester Section of 
the Society of Chemical Industry. ] 


So very much has been written of Jate on the theory of luminous 
combustion, and the influence of the various components of a gas on its 
illuminating power, that it may seem presumptuous for a comparative 
stranger to enter a field where so many chemists of standing and ability 
are already engaged, and are daily making new additions to our know!I- 
edge on the subject ; for, though it is now nearly a hundred yearssince 
the manufacture of gas for lighting purposes was first introduced on a 
commercial scale, it is only very recently that any scientific knowledge 
of the cause of luminosity has been forthcoming. The widespread ig- 
norance of the composition of illuminating gas may be gleaned from 
the fact that in very few of even the later text books is any mention 
made of its most important illuminant, benzene—a substance which is 
now being manufactured on an enormous scale. Its history may be 
found in Lunge’s treatise on ‘‘ Coal Tar and Ammonia” (1887), p. 114, 
and in Roscoe and Schorlemmer’s treatise on ‘‘ Organic Chemistry,” 
Vol. IIT. (1886), p. 64. 

In the year 1882, the price of 90 per cent. benzol having risen to $3.75 
per gallon, Mr. Josiah Hardman suggested to me the advisability of ex- 
perimenting on this process. A few trials soon showed me the right 
course to pursue ; and the results were truly startling. I found thatas 
much as 3} gallons of benzene could be produced from 10,000 cubic feet 
of Manchester gas ; or, in other words, of all the benzene formed in the 
process of coal carbonization, only from 3 to 5 per cent. remains in the 
tar—the rest going forward into the gas, and supplying a great part of 
its illuminating power. 

Plant was immediately erected, and within a very short time several 
hundred gallons were actually extracted from the corporation gas, the 
residue being employed as fuel. Large carbonizing works were also 
soon in course of construction, and the commercial bearing of the case 
may be gauged from the fact that at that time 1 ton of coal, costing 
$1.50, with labor (say) $1, would produce $7.50 worth of benzene, in ad- 
dition to other bye-products. 

There occurred to me about this time an idea to make an arrangement 
with gas companies for the extraction of benzene from their gas, and to 
replace the illuminating power lost thereby with light petroleum spirit, 
the former being about eight times the price of the latter. I soon found, 
however, that at least three times the amount of spirit was required to 
repair the loss of a certain quantity of benzene, and that there was also 
great difficulty in getting the required amount into the gas without 
condensation. These facts, combined with the rapidly falling price of 
benzene, soon rendered the suggestion quite impracticable. Mr. G. E. 
Davis afterwards brought out a processin which he cooled the gas before 
absorption ; and Mr. 8. Mellor, one for obtaining the benzene by com- 
pression. So that Manchester and benzene are somewhat intimately 
associated. 

In the years succeeding, from the small beginning above mentioned 
(largely owing to the increase in the number of coke ovens of the Simon- 
Carvés type, especially in Germany), the supply of benzene has out- 
stripped the demand. The price now [May 24] stands at 25 cents a gal- 
lon ; and unless some new requirement can be found for it, it appears 
likely to remain there. It was in connection with experiments on its 
efficiency as a gas enricher that I was led to take up the line of inves- 
tigation I am about to describe. 

Methods Employed for Conducting Experiments on Gas Enriching. 
—This, to begin with, is no easy matter, as the contact of ordinary coal 
gas with water was found to cause a rapid diminution in illuminating 
power, so that known mixtures in ordinary gasholders could not be ob- 
tained. An experiment will illustrate this. Take a large bottle half 
filled with water and the remainder with Manchester gas of 19 to 20- 
candle power. Agitate the two together, and then test the gas again. 
It will be found to have fallen from 19 candles to 1 candle with a union 
jet burner, or to 2 candles with an Argand. ; 

This fact could only be due to the solubility in water of the benzene 
and olefines ; and as the former is described in the text books as prac- 
tically insoluble in water, I determined to settle the matter by experi- 
ment. The result was just what one would expect, and was as follows :_ 
1,000 volumes of water dissolve 1.45 volumes of benzene. 

As a little digression, I resolved to compare it with toluene and xylene 
in this respect. You may be aware of the fact that the addition of CH, 
in the aromatic nucleus decreases the solubility. Thus aniline is more 
soluble than toluidine. Phenol is more soluble than cresol, and this 
again than xylenol ; and it appeared interesting to discover if the base 
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of all these bodies followed the samelaw. This was found to be the 
case. As I said before, 1,000 parts of water dissolve 1.45 parts of ben- 
zene, 0.57 part of toluene, and 0.12 part of xylene. In comparison with 
the foregoing, heptane was found practically insoluble in water. 

The method I adopted for the regular and gradual absorption by the 
gas of an enricher on a laboratory scale was the following: The gas, 
after being well dried with chloride of calcium,was passed over the en- 
richer—say, pure benzene, and a bye-pass was arranged for the unen- 
riched gas to meet and mix with the enriched gas before passing to the 
burner for testing. By this means only substances with constant boil- 
ing points could be tested; but it appeared the most satisfactory method 
I could think of for the work I wished to perform. 

The first experiments I propose to describe were made with disillum- 
ined coal gas—that is, gas from which all illuminating power had been 
extracted by treatment with fuming sulphuric acid. Such gas, with a 
union jet burner, tested about 0.03 candle ; with an Argand burner, 
0.75 candle. With an Argand burner having its air supply checked, it 
gives a flame of about 5 candles, but difficult to determine, owing to its 
peculiar color and great length. The gas is practically a mixture of 2 
of Htolof CH,. As the union jet burner is the commonest in prac- 
tical use, all my experiments, except a few specially mentioned, have 
been made with it ; a No. 4 Bray being the one chosen. 

Note very carefully the flame we get with this disillumined gas. 
Next to the jet is a space quite devoid of luminosity ; above it, a very 
slight luminous band ; higher up still there is a perfectly dark band ; 
and, lastly, at the very top of the flame is again a fringe of slight lum- 
inosity. 

To determine the meaning of this, I made the following experiments: 
I first introduced into the disillumined gas a small quantity of benzene 
vapor, and noted the change in the flame. I found that the lower 
slightly luminous portion greatly increased in brilliancy, the result be- 
ing a comparatively small but very bright flame. I next tried benzene 
with hydrogen and water gas respectively, and found that the combin- 
ation in both cases gave a result similar to, but more intensified than 

t hat when disillumined coal gas was employed. 

I then tried the effect of hexane—an enricher which contains a large 
percentage of hydrogen, and which, on decomposition in the lower part 
of the flame, would yield a considerable amount of CH,. The result of 
this admixture was that the lower part of the flame was not rendered 
anything like so brilliant as with benzene, but that the outer luminous 
fringe was considerably increased in size, so that a large, though not 
highly luminous flame was the result. The union jet was now re- 
placed by an Argand burner, which doubled the illuminating power of 
the hexane gas, while the gas enriched with benzene was not greatly al- 
tered—say, about 20 per cent. 

Professor Lewes’ researches seem to point to the fact that most sub- 
stances which produce luminosity in gas do so by first of all decompos- 
ing into C,H, and H; and, further, that the endothermic heat of decom 
position of C,H, causes a rapid rise in the temperature of the liberated 
carbon, resulting in the luminosity with which the flame is endowed. 
When hydrocarbons of the paraffine series are passed through a red 
hot tube, a large amount of C,H, and CH, is produced; the latter being 
further decomposed by more intense heat into C,H, and H. A less in- 
tense heat is required for decomposition of benzene, which, however, 
also produces large quantities of C,H,. 

The meaning of the stratification of slightly luminous flames now 
became clear. When the gas first leaves the jet, it passes through the 
“baking” part of the flame, where bodies such as C,H, and C,H, are 
decomposed and form the lower luminous band. In the case of gas 
treated with sulphuric acid, a trace of C,H, has evidently escaped ab- 
sorption. As we pass farther up the flame, the temperature naturally 
rises, until after passing the non-luminous layer, where complete com- 
bustion of the liberated carbon has taken place, we ultimately reach a 
point sufficiently high in temperature to decompose CH, with the pro- 
duction of C,H,, the decomposition of which again yields the luminous 
fringe at the top of the flame, 

With an Argand burner, the heat of the whole flame is greatly in- 
creased. This has little effect on the benzene, as in a union jet there is 
still sufficient to cause its decomposition into C,H,. But with a body 
like hexane, which on decomposition would yield a large quantity of 
CH,, the heat of the Argand is most beneficial, as it causes more CH, 
to decompose into C,H, and H ; and therefore very much less has to be 
spent in merely maintaining the heat of the flame by combustion. I 
have little doubt that this is the process which goes on in every gas 
flame, with certain exceptions, to which I will refer later on. 

We now come to the figures relating to the action of different quan- 
tities of benzene on disillumined gas; and as an example of the details 








required in each case, I will give the following: Volume of gas em- 
ployed, 14 liters; volume of gas after the addition of benzene vapor, 
14.28 liters ; weight of benzene absorbed, 1.267 grammes ; time occupied 
in burning, 7.5 minutes; candles burning at the rate of 119 grammes 
per hour ; candle power calculated to 5 cubic feet per hour, 20.2 can- 
dles ; benzene contained in a liter of gas burned, 0.088 gramme ; ben- 
zene required per candle, 0.00434 gramme per liter. The results of the 
disillumined gas plus benzene were— 


0.0221 gramme per liter gave 1.3 candles. 
0.0385 * sie 4.1 9 
0.0544 . -“ 7.6 ” 
0.0630 “ = 9.6 - 
0.0863 “ce “ec 21.0 oe 
0.0881 " sag 20.2 be 
0.1230 “ viz 30.0 - 


From the above it will be seen that 0.018 gramme per liter is 
required beyond any effect is produced on the illuminating power of the 
gas, but that after this point is reached the illuminating power is in- 
creased at an average rate of 0.0034 gramme of benzene per candle, or 
about 4 candles per gallon per 10,000 cubic feet. 

With the foregoing I carefully compared the action of heptane (pre- 
pared by fractionating petroleum spirit) on the disillumined gas. The 
following were the results : 

0.0528 gramme per liter gave 2.15 candles. 
0.1010 “ 6.35 = 
0.1560 ” * 11.10 


From the above it will be seen that 0.028 gramme per liter was re- 
quired before any illuminating action could be produced ; but that, af- 
ter reaching this point, the increase was at the rate of 0.0115 gramme 
per candle per liter, or about 1 candle per gallon per 10,000 cubic feet: 

By comparing these results, I came to the conclusion that the carbon 
density alone had little to do with the enriching value of the hydrocar- 
bon, but that it was the proportionate amount of carbon and hydrogen 
in the molecule that was the principal factor in determining its value. 
I therefore resolved to try the effect of toluol, which (if this theory, 
which I have since found that Knublauch was the first to put forward, 
be correct) should be below benzene in its illuminating value : 

Benzene. Toluene. Xylene. Naphthaline. Heptane. 
CH, C,H, CH, C,H, C,H,. 

With toluene I found 0.0033 gramme per liter was required per can- 
dle, against benzene 0.0034 gramme, and heptane 0.0115 gramme. This 
result did not seem encouraging, so I tried xylene, with which I found 
0.0027 gramme per liter was required per candle. 

This result quite upset the before-mentioned theory, and I began 
to conclude that the arrangement of atoms in the molecule might have 
a considerable influence on the enriching power of the hydrocarbons. 
I therefore tried the effect of naphthaline, and found that 0.062 gramme 
per liter gave 26.9 candles ; 0.059 gramme, 23.5 candles ; 0.046 gramme, 
21 candles. The average, 0.058 gramme per liter, gave 23.8 candles. 
After allowing 0.010 gramme for the start, the amount of naphthaline 
required per candle per liter was only 0.0020 gramme ; showing that its 
enriching power was more than half as great again as that of benzene, 
and nearly six times that of heptane. 

On comparing benzene with naphthaline, as regards structural ar- 
rangement, we find that, in the case of benzene, 92 per cent. consists of 
carbon combined with hydrogen, while in the case of naphthaline 75 
per cent. consists of carbon combined with hydrogen, and 18 per cent. 
of carbon uncombined with hydrogen. From this we may conclude 
that carbon, in combination only with other carbon atoms, and not 
linked with hydrogen, is of much greater utility as an enricher than 
carbon in combination with hydrogen. In other words, far more of 
the latter gets destroyed—that is, burnt—before the final decomposition 
of C,H, takes place.. As a matter of fact, it is very improbable that the 
two carbon atoms uncombined with hydrogen ever form C,H, at all, 
but simply separate into free carbon. 

From the above figures we may calculate that carbon in combina- 
tion with other carbon atoms only is nearly three times as efficacious as 
carbon in combination with hydrogen. In other words, only one-third 
of the carbon atoms in combination with hydrogen ever get utilized.. 
So that, even in naphthaline, not more than 44 per cent. of the weight 
added to the gas is really utilized in emitting light ; and since the addi- 
tion of 0.002 gramme per liter raises the illuminating power of the gas 
by one candle, the amount of solid carbon engaged in emitting this 
quantity of light would be 0.00088 gramme ; or, in other words, a gas 
burning for one hour, and giving a light equal to 20 candles, does not 
employ more than the extraordinarily small amount of 2:58 grammes 
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DisILLuMINED Gas.—Owing to the quivering 
of the flame the black band over the lower 


luminous layer is not very distinct. the flame. 





Water Gas anD BENZENE. 


(#, 02.) of solid carbon actually engaged in emitting light. Experi- 
ments on naphthaline and hydrogen, shortly to be described, confirm 
this result. 

From the above considerations, and bearing in mind that, with a 
union jet, CH, and C,H, are non-luminous, we arrive at the following 
four conclusions: That, in an enricher,.a carbon atom combined with 
H, or H, is useless; that a carbon atom combined with H, possesses 
enriching power ; that a carbon atom combined with H, possesses two 
or three times the enriching power of the foregoing ; and that a carbon 
atom combined only with other carbon atoms again possesses two or 
three times the enriching power of a carbon atom combined with H.,. 
These facts easily account for the position toluene and xylene hold with 
regard to their enriching value. 

My next experiment was on the influence of a body possessing a 
higher percentage than naphthaline of carbon atoms combined only 
with other carbon atoms. For this I used phenanthrene. Here again 
I obtained higher values than with naphthaline. But its very high 
boiling point (350° C.) made it difficult to work with; and my results 
not being at all constant, I do not care to give them. 

I then tried the effect of an oxygen atom in combination with ben- 
zene. For this I used phenol (C,H,OH)—the results being interesting : 
0.020 gramme per liter gave 1.6 candles ; 0.0841 gramme per liter, 11.6 
candles, or 0.0064 gramme per candle after the start. This was nearly 
double the benzene figure, and it illustrates the deleterious effect of 
combined oxygen on the illuminating value of the enricher. 

So much for the action of enrichers on disillumined coal gas. Let 
us now consider their action on hydrogen itself. 

. Benzene and Hydrogen.—0.068 gramme per liter gave 0.45 candle ; 
0.096 gramme per liter, 10.05 candles. Hence one candle, after the 
start, required 0.0028 gramme of benzene. 

Hexane and Hydrogen.—0.121 gramme per liter gave only 0.2 can- 
dle, though this amount was increased to 1.5 candles with an Argand 
burner. 

Naphthaline and Hydrogen—0.0517 gramme per liter gave 4.3 can- 
dles ; 0.0872 gramme per liter, 18 candles. Therefore 0.0355 gramme 
per liter gave 13.7 candles after the start, or 0.0026 gramme per candle 
per liter. 

Mr. Lewis T. Wright. in a paper recently published,* lays great stress 
on the relation between the total effective carbon vapor (that is, carbon 
in combination with hydrogen) in any gas and its illuminating power. 
I would beg to bring before his notice the case of this mixed gas and 
that of disillumined coal gas. The latter, with a carbon density of 30 
per cent., has an illuminating power of at most 5 candles with an Ar- 
gand burner, (air checked). Naphthaline plus hydrogen with a carbon 
density of 7.5 per cent. has an illuminating power of 18 candles. This 
fact, you will see, quite disposes of the theory advanced by some, that 


* See JouRNAL, March 18, 1895, p. 363, 





DisiLLuminep Gas AND Benzene.—Showing 
contracted size of the non-luminous part of 


Water Gas, BENZENE AND A LITTLE PENTANE. 








DisILLUMINED Gas AND HEPTANE. 





Water Gas, Benzene AND More PENTANE. 


la good heating gas and a good lighting gas are practically synonymous 


terms. 

In the foregoing figures there is one point that needs some explana- 
tion. In the case of benzene 0.065 gramme, with hexane 0.12 gramme, 
and with naphthaline 0.042 gramme per liter is required to be sacrificed 
before any luminosity is forthcoming. Professor Lewes finds the same 
to be the case with acetylene. He explains it by the fact that the more 
dilute is the enricher, the higher the temperature required for decom- 
position ; and he assumes that it is the heat of combustion of a certain 
amount of the enricher that is required, in addition to that supplied by 
the burning hydrogen, for the decomposition of a further supply of the 
enricher—say C,H,. 

Additional proof appears to me necessary, however, to settle this 
point ; for only half the amount of benzene (which has the same per- 
centage composition of carbon and hydrogen as C,H,) is required, and 
only one-third the amount of naphthaline, to produce the same result, 
and this in spite of the high endothermic property of acetylene. 

Again, in a disillumined coal gas flame, where the percentage of car- 
bon is far higher than in any of the above mixtures, a certain amount 
of benzene is required to be added before any perceptible addition to 
the illuminating power is obtained. 

The only attempt at an explanation that I can give is to suppose that 
itis merely a question of the ability of a certain amount of the enricher 
to resist oxidation in the lower part of the flame before it can reach 
that portion of it which is hot enough to cause complete decomposition 
with separation of solid carbon. Of course, the latter action will be 
hastened by the heat of combustion of that portion of the hydrocar- 
bons which is burnt in the lower part of the flame. 

It may be noted that, in these considerations, the solid particle theory 
of combustion is completely upheld; but the theory that it is always 
the hydrogen in a hydrocarbon that first burns—thus liberating the 
carbon to form the glow—is unsound, and no longer tenable. 


Water Gas and Benzene. 


In the preparation of the gas, steam was passed through a tube filled 
with coke, and kept at a bright red heat. The gas produced contained 
no air, but 10 per cent. of carbon dioxide, which was removed by treat- 
ment with caustic soda. With this gas, 0.079 gramme of benzene per 
liter gave 0.51 candle; 0.154 gramme, 12.9 candles. Hence, 0.075 
gramme of benzene was required before any luminosity could be pro- 
duced ; and after that point was reached, enrichment at the rate of 
0.006 gramme per candle ensued. On comparison with previous exper- 
iments with disillumined coal gas, these figures tell against the use of 
benzene with a gas containing a high percentage of carbon monoxide in 
a general way ; but its economic bearing, taking into consideration the 
rapid rate at which carbureted water gas can be manufactured, I cannot 
now enter into. 
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Note the shape of the flame of water gas and benzene. It 1s like’An 
ordinary gas flame without a top to it. This is no doubt due to the fact 
that little or no CH, is present to decompose jptoC,H, and C at the hot- 
test and highest part of the flame. If, however, we add to this flame 
an enricher like pentane, which, by itself, in any reasonable quantity, 
does not add any illuminating power to the flame, but which, on decom- 
position in the lower part of the flame, would yield a large amount of 
CH,, the flame nearly resumes its normal shape. 


Benzene with Manchester Gas. 


For the action of benzene as an enriching agent on ordinary coal 
gas, the figures given by authorities on the subject are most widely di- 
vergent. The following is a list: Bunte says 1 gallon in 10,000 feet of 
gas gives 3.6 candles enrichment ; Frankland, 2.9 candles; Hunt, 0.9 
candle; Knublauch, 3.7 candles ; Stenhouse, 1.3 candles; L. T. Wright, 
0.8 candle. 

The following experiment will suffice toshow the etfect of benzene on 
Manchester gas : 


Union saetagelie Ges 
Jet. the Most Light. 
Manchesier gas beforeenrichment.. 12.6 candles. } Sede) 
Benzol added, or rather contained in } 0.075 gramme 0.079 gramme 
the enriched gas, per 10,000 cu. ft. per liter. per liter, 
Illuminating powerafterenrichment 28.6 candles. 23.5 candles. 
Gain in luminosity by enrichment... 16.0 ‘ ie 
Gain in illuminating power per gal- 
lon per 10,000 cubic feet. Average 2.72% ee 
OF TOI o:4s ced enaxdsreens > 


Notice the extraordinary effect the burner has upon the results. But, 
further, these results do not appear to tally, even in the case of the un- 
ion jet burner, with those wherein disillumined gas was experimented 
upon ; and I can only account for the difference by assuming that a 
sort of overlapping takes place in the illuminants contained in an ordi- 
nary coal gas flame—in other words, that you cannot get the full value 
of the light-giving power of both the olefines and the benzene whcn 
burnt in any proportion together. If this be so, a cubic foot of gas en- 
riched to 20 candles with olefines mixed with an equal amount of gas 
enriched to 20 candles with benzene,would not necessarily give 2 cubic 
feet of 20 candles; but the mixture would probably have a lower illum- 
inating power. 

The above supposition, if it be correct, must be of the greatest im- 
portance to the gas manufacturer, and I hope before long to be able to 
settle it by experiment. But it is the only explanation I can offer in 
regard to my own results, and to account for the discrepancies recorded 
by other observers ; the influence of the class of burner used, great as 
it is, being insufficient. Data recorded relating toenriching values are 
absolutely useless unless both the composition of the gas to be enriched 
and the burner employed are stated at the same time. 


Manchester Gas with Hexane. 
Union Jet. 
Illuminating power before enrichment.... 13.2 candles. 
Hexane contained in the enriched gas per 
SOG CUNO ia g.c.cc'e pc vccndereisccecs 0.092 gramme per liter. 

Illuminating power after enrichment..... 17.3 candles. 

Gain in illuminating power by enrichment 4.1 ‘ 

Equal to 0.62 candle per gallon per 10,000 cubic feet. 

The foregoing experiments open up a very wide question. They show 
that, when the common union jet burner is employed—and I suppose 
80 per cent. of the burners used in this country are of that type—gas 
enriched to a high candle power, when tested in the ordinary manner, 
is of very little avail, when that enrichment is due to the presence of 
olefines or rather hydrocarbons with a high percentage of hydrogen. 
Argand burners are not popular, and slit burners are said to be smoky. 
So the union jet burner still holds the field. 

The lights of Paris, with its 14-candle gas, are often compared with, 
and said to be equal in illuminating power to those of the North, with 
gas of 20 to 30 candles. Why is thisso? Some say because the atmos- 
phere of Paris is clearer than that of our northern towns, and that 
therefore the lights shine more clearly ; while others try to find a differ- 
ence between illuminating power and illuminating effect—a distinction 
I am unable to understand. My own opinion in the matter, and one 
formed from the experiments here described, is that Paris gas, as Ber- 
thelot states, owes its 14-candle illuminating power almost entirely to 
benzene ; so that the consumers really get what they are supposed to 
do—probably quite as much as we in Manchester get from our 20-candle 
gas, which is made from cannel (and therefore owes its illuminating 
power largely to olefines as well as benzene), and which the majority 
of us consume in burners ill adapted to its use. Gas enriched to 17 or 








18 candles with benzene would be far better appreciated than 20-candle 
gas owing its illuminating power largely to olefines—that is, by the 
average consumer. The same considerations also hold good for 
petroleum enrichment as for olefines: 

As regards price, benzene at 25 cents a gallon is by far the most 
economical enricher with a union jet burner; and its production from 
coke ovens is continually on the increase. Should a great increase in 
its employment cause a rise in price, the gas works might themselves 
manufacture it in summer for use in winter, when the market for coke 
and other bye-products would allow of this being done. But, anyhow, 
while the price remains at the present figure, it certainly ought to be 
used for the enrichment of gas. 


General Conclusions. 

(1) That of all enrichers, benzene, for the average consumer of gas, 
gives the greatest value for the money. 

(2) Toluene and xylene are better enrichers ; but their non-volatility 
precludes their employment. 

(3) Naphthaline is the cheapest and greatest enricher ;. but it cannot 
be supplied with gas from the gas works because of its non-volatility. 
It could, however, be used-for the street lamps with a. carbureting ap- 
paratus, which would give 50 per cent. more light for a mere fraction. 
Were separate mains employed and water gas used in ‘connection with 
naphthaline, the cost of street lighting would be reduced toa minimum. 

Discussion. 

Mr. T. Banbury Ball (Rochdale) said, from the practical gas manu- 
facturer’s point of view, he differed in toto from Mr. Irwin in the 
method adopted for determining the value of benzol as an enricher. It 
was undoubtedly quite possible to use benzol in the way described ; but 
there would be great difficulty in securing uniform results. Mr. Ir- 
win’s object was to show the value of adding benzol and other hydro- 
carbons as enrichers to ordinary coal gas; and the gas manager de- 
sired to know what, for example, benzol would do when added to 15, 
16, or 17-candle gas. It was of little interest to him what its effect 
might be upon gas deprived of its illuminants, such as Mr. Irwin had 
used. The fact that an increase of 16 candles had been found when the 
enriched and unenriched gases were burnt in a union jet burner (and 
a small one too), though only 3 candles’ increase was found when the 
samples of the same gas were tested in an Argand burner, tended to 
show that the former was an entirely unsuitable burner for the gas 
tested before enrichment, and not that the whole improvement was due 
to benzol. The method adopted by Mr. Irwin, of passing the gas over 
the surface of the benzol, would probably be found to result in the 
liquid gradually becoming denser, and the enriching effect diminish- 
ing. This was found to be the case when the benzol was volatilized by 
steam heat, and one would expect it to be much more so when the gas 
simply carried away the benzol mechanically. Referring to the figures 
just quoted by Mr. Irwin, as to the values arrived at by Dr. Bunte and 
others, it was difficult to compare them without knowing the conditions 
under which the experiments were conducted ; and while he should be 
delighted if the values quoted could be obtained in ordinary working, 
he was bound to say that as yet they had only been able to approxi- 
mately reach the figure given by Mr. Stenhouse'in his paper read at the 
previous meeting.’ 

Mr. W. Thomson asked whether Mr. Irwin had made any experi- 
ments by burning the different mixtures of gases under pressure or by 
means of hot air, as in the Wenham burner. He also wished to know 
if Mr. Irwin could explain the reason why two little wings of light 
formed at each side of the flame when burning naphthaline as an en- 
richer. 

Dr. Lewkowitsch wished to know how Mr. Irwin had estimated the 
solubility of benzene, as the paraffines experimented on were doubtless 
of American origin. He suggested that Russian petroleums should be 
tried, the naphthalines in this petroleum forming an intermediate group 
between the open-chain paraflines and closed-chain benzenes. As to the 
theory of the flame, would it not be advisable to burn the gases in 
Smithell’s flame dividing apparatus, and examine the gases ? 

Mr. H. Grimshaw expressed his disappointment that nothing had 
been said about acetylene, which, according to recent reports, was com- 
ing to the front for enriching coal gas. In his opinion, naphthaline 
used as an enricher of coal gas was still the cheapest, especially at the 
present price of about $45 per ton, and he thought the most practical 
outcome of the discussion would be to ascertain whether acetylene or 
naphthalene would be the cheaper. In his own mind, he considered 
that acetylene was not destined to be a rival of the other materials used 
for the enrichment of coal gas. 





1, See JOURNAL, July 22, 1895, p. 128. 
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Mr. T. Stenhouse thought the paper would have been of much greater 
interest had Mr. Irwin explained how the experiments had been carried 
out, the kind of burners and the photometer employed, and whether 
he had used ordinary coal gas of 15 or 16-candle power or disillumined 
gas. How was the gas enriched by the naphthaline? Were the en- 
richers used weighed or measured? The paper contained very little 
information on these points, though the results appeared to have been 
calculated out very finely. 

Mr. Irwin, in reply to Mr. Ball, said he distinctly stated that his ex- 
periments were made with the burner most commonly employed—viz., 
the union jet. He was fully aware that the Argand burner, which was 
chiefly used for testing in gas works, had not given high results with 
benzene. But he regarded the question from a consumer’s rather than 
from a gas manager’s point of view, and, so regarded, he considered 
benzene the most economical enricher. With respect to the carburet- 
ing apparatus, he never suggested that the laboratory method he had 
mentioned could be used on a large scale. Were he carbureting in a 
works, he would use either such an apparatus as that suggested by 
Bunte or possibly a simple tower packed like a scrubber, up which the 
gas might pass and meet and absorb a stream of benzene descending. 
In reply to Mr. Thomson, the reason regenerative burners gave more 
light was in all probability that the additional heat supplied caused a 
greater quantity of marsh gas to be changed into acetylene with less 
waste in merely maintaining the heat of the flame. In reply to Dr. 
Lewkowitsch, he had estimated the solubility of benzine in water mere- 
ly by agitating the benzol and water together, taking the precaution 
not to allow more air than possible to be admitted into the mixture. 
Just before the point of concentration the mixture formed a froth, which 
disappeared again the moment excess of benzene was added. The data 
= represented volumes of liquid benzene, and not vapor of benzene. 

ith regard to naphthalines, he had not made any experiments with 
them, but he should expect they would follow, in their carbureting 
power, the theory he had advanced. In the paraffine series, generally 
speaking, the higher they were in the series the greater was their en- 
riching value. ith reference to Mr. Grimshaw’s remarks, he had at 
first intended to institute comparisons with acetylene, but as the paper 
was getting lengthy, and acetylene was being put out of the field alto. 
gether by its introducer, Professor Lewes, he decided to leave it alone. 
In reply to Mr. Stenhouse, the kind of photometer employed was one 
of the Santen pattern he had constructed for use in his laboratory. It 
was not on so elaborate a scale asa gas works photometer, but any 
error due to the instrument itself would not be sufficient to affect the 
theory he advanced as to the constitution of enrichers, and its relation 
to their enriching power. In the case where such bodies as naphtha- 
line were empl , the burner had to be kept in contact with the stop- 
per of the vessel containing the enricher at a constant temperature of 
(say) 100° C. Trials had to be made at first to find at what temperature 
the best result could be obtained with the substance to be experimented 
upon, and afterwards the test made. He had arranged an apparatus 
by which he could pass a constant stream of gas—say, half a cubic 
foot—over the enricher. It would be interesting to test the benzene 
hydrogen gas with a regenerator, in which case he doubted whether 
the gain in enrichment would be anything like so great as with ordi- 
nary gas. It would be his desire, at some future time, to repeat these 
experiments with more elaborate apparatus, and (with the aid of expe- 
rience already gained) complete the work. 








The Jerzmanowski Process-Apparatus for Producing 
Gas. 
er ee 

On July 16th, U. 8. Letters Patent (No. 542,855) were granted to Mr. 
E. J. Jerzmanowski, of this city, covering an improvement in process 
of and apparatus for the manufacture of gas. Using the words of the 
specification : 

The invention relates to an improvement in the manufacture of hy- 
drogen gas on what is set forth in the patent to C. M. Tessié du Motay, 
granted on the 29th day of June, 1880, No. 229,338. According to the 
process, which is fully detailed in said patent, steam, preferably super- 
heated, carrying with ita certain amount of vapor of naphtha or its 
equivalent is converted in the presence of highly heated lime, produc- 
ing substantially pure hydrogen, the carbonic acid being absorbed by 
cool lime. The cool lime is theréby converted into carbonate of lime, 
and such carbonate of lime is afterward reconverted into lime by, high- 
ly heating it. . In the patent above referred to the lime. converters are 
shown as two inverted Y-shaped retorts, and the gases are arranged to 
be thrown through said retorts alternately. 

According to my improvement I prefer to separate my lime convert- 
ers and to use one converter always to cause the reaction which pro- 


‘duces the hydrogen and carbonic acid, and another independent cham- 


ber; or there-may be-two or more of them, to absorb the carbonic acid. 
The advantages of these two absorbing lime chambers will be hereinaf- 
ter fully explained. 





The invention will be readily understood from the accompanying 
drawings, in which Figure 1 represents an elevation partly in section, 
and Fig. 2 a plan view. 

Only the lime converters and absorbers are shown, the process being 
fully explained in the Tessié du Motay patent hereinbefore referred to. 

Similar letters refer to similar parts, and A represents a vertical lime 
chamber in which the primary conversion is to occur. BB’ represent 
two absorbing lime chambers. These chambers are connected with the 
chamber A by the pipes K CC’, communicating with the chamber A by 
the opening K’ at the bottom of said chamber. The chambers B B‘ 
connect with the hydraulic mains L L’ and with the delivery pipe M 
leading to the holder. Valves JJ’ are provided in pipes C C’, and other 
suitable valves, as shown, are provided in the different pipes. 

The chamber A is provided at its upper end with the pipes D £, 
through one of which combustible gas is introduced and through the 
other of which air is supplied to burn said heating gas. The chamber 
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A is also provided with the pipes G and F, through which naphtha and 
steam are injected. The steam pipe F may be used as an injector to 
spray the naphtha which enters through the pipe G into the converting 
chamber. These pipes D # FG are arranged at the upper part of the 
lime chamber A, as shown. The chambers B B’ are likewise provided 
at their bottom with gas pipes N N’ and air pipes H H’. The pipes CC’ 
are provided with escape or purge valves P P’. 

The operation of my apparatus can now be explained. It will be 
readily understood that it is desirable to have one body of lime at a 
high temperature and another body of lime at a low temperature, in 
order to carry out the process properly, and also that these two bodies 
of lime be continually in a condition to do their proper work in the 
process. Gas and air are first admitted to the chamber A, and, being 
consumed in said chamber, the products of combustion pass upward 
through pipes K’ K and escape by the purge valve P. After the gas 
and air have been used to heat the lime in the chamber A the resulting 
products of combustion can be caused to flow through the chamber B 
or chamber B’ for purposes to be explained. After the chamber A has 
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been sufficiently heated the purge valve R is closed and steam and 
naphtha are injected into the apparatus through pipes F and G, and a 
conversion occurs in the presence of hot lime into hydrogen and car 

bonic acid with some other impurities. The purge valve R being closed 
and the valve J opened the carbonic acid and hydrogen pass down and 
through the absorbing chamber B, and the carbonic acid is absorbed by 
the lime in said chamber, which is at a low temperature.. The free hy- 
drogen then passes upward through pipe S and hydraulic main L tothe 
main gas pipe M. The lime in the chamber B is by this ‘process. con- 
verted into carbonate of lime, and when it has absorbed all the carbonic 
acid which it can properly take the hydrogen and carbonic acid from 
the converting chamber A are caused to flow through the absorbing 
lime chamber B’. As soon as this is done air and combustible gas are 
allowed to flow into the absorbing chamber B by pipes H and N, and 
the purge valve P being opened the combustion in the chamber B 
drives off again the carbonic acid which escapes by the purge valve P, 
converting once more the carbonate of lime into lime. The lime in the 
chamber B being thus heated and the carbonic acid driven off, the 
valve in the gas pipe N may then be closed and air alone be allowed to 
flow through the chamber B. In this way the temperature therein 
may, if necessary, be reduced to a sufficiently low degree. The ques- 
tion as to whether such air is or is not to be used will be determined by 
the number of apparatuses employed and the time which is allowed the 
absorbing chambers to cool before they are put in requisition again. 

It is obvious that by duplicating the chamber A a continuous process 
may be carried on, and one combustible gas supply or heating furnace 
may be used to heat both the converting chamber or chambers A and 
the absorbing chambers B B’, I prefer always, however, to have two 
absorbing chambers to one converting chamber; but a sufficient number 
of absorbing chambers should always be employed to receive and puri- 
fy the hydrogen and carbonic acid produced in the converting chamber 
A. . By arranging the pipes D E F G in the upper part of the convert- 
ing chamber A, the dust and fine lime particles are driven down and 
may be removed from the dust chamber W by opening a suitable door. 

I do not claim herein any matter set forth in the Letters Patent to 
Tessié du Motay, No. 229,338, which sets forth a process in which gases 
are thrown alternately into one or the other of two converters, my in- 
vention being distinguished from that of said Tessié du Motay by the 
fact that I employ one chamber always for conversion and the second 
chamber always for purification. 

The inventor's claims are : 


1. In an apparatus for producing hydrogen, a converter having feed 
and discharge pipes in combination with absorbers having discharge 
pipes, the independent connecting pipes between the converter and the 
said absorbers, provided with suitable valves, the steam and hydrocar- 
bon supply pipes leading to the converter, means for heating the con- 
verter and means for heating the absorbers or purifiers, substantially as 
specified. 

2. The herein described process of producing hydrogen, consisting 
of, first, charging a converter with calcareous material, next passing 
the products of combustion of combined gas and air through said cal- 
careous material to heat the same, permitting the products of combus- 
tion to escape through a suitable valve, next bringing combined steam 
and naphtha or liquid hydrocarbon into conjunction with said heated 
calcareous material and passing the resultant gases to and through a 
body of cooler calcareous material in absorbers, to free the hydrogen 
contained in said gases from carbonic acid, next passing the free hydro- 
gen from said absorber to a suitable receptacle, next bringing the calca- 
reous material within the absorber to a state of incandescence to expel 
the carbonic acid, and finally bringing cold air into conjunction with 
said incandescent calcareous material to cool the same, substantially as 
deseribed. 








Selection of High-Speed Engines for Electric Lighting. 
—— 


[By Mr. Frep. W. Ricwart, in Electrical World. 


Having settled the question of size, and whether the engine is to be 
simple or compound, condensing or non-condensing, then comes the 
matter of choosing from among the many different makes the one that 
will most satisfactorily meet the requirements of the situation as to 
economy of steam consumption, regulation, reliability, freedgm from 
accidents and ease of repairs. 

It is the purpose of this article to point out details of designs and 
construction that are desirable, and those to be avoided. It is hardly 
probable that any engine can be found on the market that shall em- 
body. all desirable features, and be free from all undesirable ones. 


Cases may arise where changes may be required of the builders, or the 
requirements may be such as to demand a distinct design. 

The principal features affecting the economy of a steam engine are 
steam distribution, clearance, and radiation. The conditions for most 
economical steam distribution in an engine running at uniform speed 
with variable load are constant admission, release and compression, 
and variable cut-off. The majority of high-speed engines have but a 
single valve performing all the functions of admission, cut-off, release 
and compression. . For the engine to be automatic, the cut-off must be 
variable, but with the single valve it is impossible to vary the.cut-off 
without varying the other functions, while it is desirable that all others 
should be constant. This may be nearly attained by the use of two 
valves, one driven by a fixed eccentric and controlling release and 
compression, and the other driven by a shifting eecentric, and controll- 
ing admission and cut-off. 

With the combined admission and cut-off valve, the admission may 
be nearly but not quite constant with variable cut-off. A four-valve 
engine will secure the best steam distribution, and tends to reduce 
clearance ; but it makes the engine more complicated and adds very 
materially to the cost. 

In ordinary lighting plants, and especially small ones where but one 
engine is used, and that runs on light load much of the time, it is hardly 
worth while to pay the extra investment for the more complicated ma- 
chine, for the best of engines cannot be economical on very light load. 
However, high cost of fuel may in many instances make it more eco- 
nomical to buy the more costly engine. Where the duty required of 
an engine will keep it pretty uniformly loaded at or near its capacity, it 
is unquestionably better to have a better steam distribution than one 
valve can give. In such a case care must be exercised that the more 
complicated valve gear is not so defective in design or unmechanical in 
construction as to render it in any degree more unreliable than the 
simple gear. It is certain that much more attention is now being 
given to questions of economy by builders of high-speed engines than 
was formerly. This has been brought about largely in order to hold 
their own against the builders of Corliss engines, although the high- 
speed engine has much the advantage in point of space and ability to 
drive electrical machinery direct connected in small units. 

The cylinders of compound engines should be so proportioned that 
the range of temperature is the same in each. By this means the 
amount of condensation and re-evaporation in either cylinder is not 
carried to excess. 

In the majority of compound engines the valve of the low-pressure 
cylinder is driven by a fixed eccentric, which, however, may be ad- 
justed to suit various conditions of load, but is fixed during any con- 
tinuous run. Some builders make the cut-off automatic for both cyl- 
inders. Where the load is nearly uniform the first-mentioned is en- 
tirely satisfactory ; but where the load varies much and is light much 
of the time, it will not pay tocompound unless fuel is high, and then it 
should always be run condensing as well. It is the writer’s opinion 
that an engine having the cut-off of both cylinders automatic, simple 
in construction, and driven by one shaft governor, might prove satis- 
factory even under quite variable loads. There are several such on the 
market. One thing must be carefully noted, and that is not to run a 
compound engine non-condensing on so light a load that the low pres- 
sure cylinder becomes a drag instead of doing its share of work. 

The clearance in high-speed engines is very large when compared 
with slow and medium-speed engines. Engines may be found with a 
clearance of 12 or 14 per cent., but this is excessively large. This large 
clearance is due mainly to the large steam passages necessary for high- 
speed engines. In engines with passages short and direct the above 
figure will not be reached by several per cent., perhaps may be as small 
as one half. Small clearances are economical, but it must not be car- 
ried so far as to make the port so small as to withdraw the steam, or 
cause too much back pressure. 

Radiation from the cylinder and steam chest should be reduced to 
the least possible amount by felt or some equally good non-conducting 
material, surrounded by a polished iron jacket or wood lagging. A 
jacket of Russian sheet iron makes about the neatest appearance, and 
is easily kept clean. Steam jacketing, while unquestionably prevent- 
ing the radiation of heat from the cylinder wall, and may even add 
heat to it, is still adebated question among the best-informed engineers. 
It is probably of very doubtful utility in small units, and especially so 
in high speed engines. Moreover, such refinements are seldom faith- 
fully carried out in practice by engineers in charge of the smaller sized 
plants. 

The importance of close regulation cannot be overestimated, for sat- 
isfactory and efficient service depends much upon it. To be quick and 
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reliable in its action a governor should be simple in its construction. 
A multitude of working parts and joints is to be avoided. Some makes 
of engines are supplied with governors that, while otherwise good, are 
slow in action because of the excessive amount of friction to be over- 
come in adjusting itself to a new load. Such a governor cannot regu- 
late closely, and is therefore very undesirable. The effective length of 
the weight arm of the governor should not be so short as to require ex- 
cessive speed to bring it into action when starting up, nor should it be 
compelled to move through a very wide angle in order to govern the 
engine. All joints and journals in the governor should fit closely but 
work easily. Ball bearings or knife-edge bearings are better than bored 
and turned journals. Another thing about governors, they must be 
kept clean if they work well. A little stiffness, caused by grit, corro- 
sion, being a little tight, and perhaps even stiff grease, will cause an 
engine to govern badly. A badly governing engine usually means 
‘** kicking” customers. 

To be reliable—that is, to be able to do duty 365 days in the year, 
year in and year out—an engine must be substantial, correct in design, 
of first-class workmanship, and properly supplied with good lubricating 
devices. The most substantial engine is not necessarily the one with 
the most iron in it. The reciprocating parts must not be made so heavy 
that they are difficult to counterbalance. More iron in the bed than is 
really necessary is not so bad a fault. However, in any case it should 
be so distributed as to carry the stresses without distorting its shape. 
That is tosay, the metal carrying the stresses between any two points 
should be in a straight line between those points, or, if not, must be 
made much heavier than would otherwise be necessary, and parts car- 
rying transverse stresses must be so designed and supported that they 
will bear a 50 per cent. overload without showing any sign of bend- 
ing. The vibration in high speed engines is so severe that every pre- 
caution must be taken that none of the parts can become loose or dis- 
jointed. Cheap construction is liable to cause these points to be over- 
looked, although they are of vastly greater importance than fine finish, 
which merely attracts the eye. The use of check nuts on bolts should 
be supp!emented by a spring cotter, as the check nut is sometimes jarred 
loose, and then both nuts work off. Bad accidents have resulted from 
neylect of this little precaution. Many bolts, especially on smaller-sized 
engines, are apt to be too small, not to do their work, but are apt to be 
twisted in two by men of little judgment of what a bolt can stand. One 
half inch in diameter is small enough for any bolt that carries any re- 
sponsibility with it. 

It is very common practice to screw the piston rod into the cross- 
head and rely on a check nut to hold it in place, but such check nuts 
will come loose, and to prevent accident in such cases a setscrew should 
be screwed into the crosshead and against the piston rod to prevent its 
turning. Better practice than this is to have a long thread in the cross- 


head, making one end as a split nut to be clamped together by a bolt 


or machine screw to keep the rod from turning. It is better practice to 
screw and rivet the rod to the piston than to rely on a nut to hold it. 

The cylinder head should havetwo holes drilled and tapped in which 
to screw handles by which to remove the head. The holes should be tap- 
ped clear through, then by screwing the handles in against the cylinder 
the head may be removed without the use of a cold chisel. The use of 
machine screws for this purpose is objectionable as it involves the 
use of a wrench, and affords no convenient means of handling the head 
after it is loose. 

The cylinder should always be provided with some means of releas- 
ing water that may happen to be in the steam pipe on starting up, or 
that may be carried over by priming. This is provided for in some en- 
gines by the ability of the valve to lift from its seat, but with the piston 
type of valve other means must be provided. This is usually accom- 


plished by using a spring valve similar to a safety valve, or by using a 


thin cast iron renewable disc that will break before an injurious pres- 
sure is attained in the cylinder. 

The question of whether the piston valve, the back-plate balanced 
valve, or the steam-balanced valve is the more desirable, is worthy of 
consideration, although if in competent hands they would probably 
give equally satisfactory service. The piston valve and some steam- 
balanced valves have the merit that there is no adjusting that can be 
done about them, and are therefore better fitted to put in the hands of 
incompetent men than are the back-plate balanced valves or the Gid- 
dings type of valve, which requires some attention to keep the balanc- 
ing pressure nicely adjusted. Some piston valves have no means of 
adjustment, while others are provided with self-adjusting packing. In 
a few years the former get to leaking appreciably, while the latter will 





When worn, a new valve and new bushings are put in by a few min- 
utes’ work, small expense, and the yet greater consideration in this 
class of work, that no time is lost with the engine. The advantage of 
the Giddings valve is that there are but two flat surfaces, the valve seat 
and valve, to keep in order, while with the back-plate balanced valves 
there are four surfaces to keep in working condition. Flat valves prop- 
erly cared for.and kept nicely adjusted cannot be excelled for keeping 
steam tight for long lengths of time without repairs being necessary. 

The old style connecting rod, tapering from the middle toward both 
ends, is not the best shape to resist the stresses to which it is subjected 
when running at high speeds. The best modern practice is to make the 
thickness uniform and tapering the width from the crank end toward 
the crosshead, or if it is desired to have the rod of lighter weight the 
metal is cut away to leave the cross section like an I-beam. Rods hay- 
ing a rectangular cross section are sometimes too thin, and will spring 
under load. It is well to watch this point. It makes but little differ- 
ence whether the rod have strap, marine or solid ends, so they are well 
made. Straps should be held on by two bolts with check nuts and 
spring cotter, and the gib and key only used for adjusting the box. 
Keys should be long enough to reach clear through the strap when 
the box is new, have a small hole drilled through the end and a spring 
cotter put in to avoid all possibility of the key coming out should the 
set screw come loose. Sometimes a long counter-sink 1s milled in the 
side of the key to receive the set screw. Should the set screw jar loose 
the key can come out only so far as the counter-sink admits. 

Some builders have good success with built-up crank shafts, but a 
solid forged shaft is certainly more desirable in a center crank engine. 
In a center crank engine the crank pin should be as large as the shaft, 
because if not it introduces a flexible place in the shaft, and may cause 
it to spring and run hot. For the reason that it does not affect the stiff- 
ness of the shaft of a side crank engine, it is not necessary that crank 
pin should be as large as in the former case. However, ample surface 
is always desirable, and it must not be made so small that the oil can 
be squeezed out in running. The main shaft of this class of engine 
should be much larger in size than is necessary in slow speed engines, 
that the bearings may have ample wearing surface without making 
them too long, and that it may not spring when running. The best 
grades of center crank engines have the shaft almost one-half the di- 
ameter of the cylinder in the smaller sizes, and reducing somewhat in 
the larger sizes. This proportion is for simple engines. 

The flywheels should be thoroughly free from any flaws whatever. 
Possibly steel castings are much safer than cast iron, but it is very 
rarely that the flywheel of a high speed engine explodes. The wheel 
should be heavy, both for steadiness of speed and to make a substantial 
job, and should be accurately balanced. A truer running wheel will 
be obtained by having the hub split, bored to exact size and clamped to 
the shaft by bolts through the hub than by the usual method of key- 
ing. 

The guides and crosshead should have ample wearing surface. Some 
builders make the length of the crosshead gib equal to the length of 
the stroke, and the width equal to one-half the cylinder diameter ; 
while this gives a larger surface than is necessary it is not a bad fault. 
The gibs or shoes should be made of bronze or lined with babbit metal, 
and adjustment provided to take up the wear. Bored and V guides are 
objectionable on horizontal engines for the reason that the oil tends to 
flow to the center or edge. This objection does not hold in upright en- 
gines, and in some styles of self-oiling engines where the oil supply is 
so abundant that the slide is well lubricated no matter what the shape 
may be. The crosshead pin is sometimes flattened at the top and bot- 
tom so it will not wear out of round. Probably better practice is to 
make the pin removable and turn it around occasionally to distribute 
the wear over the whole surface. 

The main bearings should be lined with the best quality of babbitt 
metal, as also the crank pin boxes. At the factory it is usually ham- 
mered in, bored and scraped to fit, but it is usually impracticable to 
hammer in and bore out a box where the engine is running, and the 
box should be so designed that this kind of repairing can be quickly 
and at the same time accurately done. Babbitt-lined boxes for the 
crank pin are preferable to brasses, because this part is most liable to 
run dry and heat, and in case it does the babbitt will melt out without 
damaging the crank pin, while the brass, requiring a higher tempera- 
ture to melt it, may damage the pin considerably. 

The methods of lubrication and the devices used deserve the closest 
study. Uncertain methods of lubrication may totally unfit an other- 
wise good engine for electric lighting purposes. An engine for this 


run for a much longer time before requiring any attention. A good | work must always be able to make continuous runs of from 12 to 20 


form of construction is to have removable bushings in the steam chest. ' hours daily, and sometimes they are required to run several weeks 
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without stopping. Every oil cup, receptacle or device should be so ar- 
ranged that it may be filled while the*engine is running. Where oil 
cups are used none but the very best should be allowed, and those 
should be large enough to hold sufficient oil for a considerable run. 
The cylinder lubricator is one of the most important, and should be 
easy to fill, have the upper connection 4 feet long to make the feed pos- 
itive, and have the sight glass large, so the drops of oil cannot come in 
contact with and adhere to the sides. It is needless to say that the old- 
fashioned tallow cups are useless for this kind of work, being wasteful, 
and, worse than that, you don’t know when they are working, or when 
empty. An oil pump should supplement the cylinder lubricator to use 
in starting up, and in case of emergency. The crank pin is more diffi- 
cult to properly lubricate than any other part. Wipe oilers do very 
well as long as the boxes are nicely fitted, but, nevertheless, they re- 
quire careful watchisig. In some engines, in addition to the wipe oiler, 
the waste oil from the main bearings is caught in a groove in the disk, 
and conveyed through holes to the crank pin. This is certainly a very 
great help.. The enclosed types of self-oiling engines are usually very 
satisfactory, but in these some of the parts are a little more difficult to 
get at. There is also the satisfaction of knowing it can be left to itself 
for a considerable length of time if necessary. 

Means of adjustment should be provided for all places where the 
wear demands it, but this is too frequently carried to excess, and in in- 
competent hands becomes a source of annoyance, because they can’t 
stop tinkering till they get the machine out of adjustment. 

The engine should be designed with a view to getting at any part 
without disturbing many other parts. Times do come when repairs 
must be made, and made quickly; and in such circumstances no one 
wants to spend unnecessary time in getting at the affected part. 

A cast iron sub-base looks better than a cap stone, and especially so 
after it has become smeared with oil. Aside from this it has no partic- 
ular advantage, except that it gives more weight to the engine proper. 
Most builders usually furnish them. In most cases their cost will be 
a little more than the cost of a cap stone. 

The general appearance of an engine may be considered, but not till 
all questions of utility, economy and safety have been fully decided. 
Appearance is pleasing, but it does not pay dividends. 








The Weber Gas Engine. 
a ee 

On the first outward stroke of the piston of the engine built by the 
Weber Gas and Gasoline Engine Company, of Kansas City, Mo., a mix- 
ture of air impregnated with the proper amount of gasoline or gas is 
drawn into the cylinder, passing through the valve chambers, as shown 
in the cut. On the in-stroke of the piston, the mixture in the cylinder 
is compressed into the space between the cylinder head and the piston. 
The combustible mixture is then ignited by a device consisting of a short 
iron tube closed at the outer end and connected to the interior of the 
cylinder. The tube is inclosed in a chimney and heated by a Bunsen 
burner. The air is expanded by the heat evolved and an impulse given 
to the piston. 

When the piston has reached the second outstroke, the exhaust valve 
is opened and remains open during the second instroke of the piston, 
and the products of combustion are expelled through the exhaust pipe, 
which is conducted to the outer air. 

The valves are all of the direct acting poppet valve type, requiring no 
cleaning or oiling, as they lift squarely from their seats and without 
friction. These valves are seated in separate castings so that renewal is 
possible when the seat is worn. They are so located as to render them 
easy of access for grinding. The valve chambers and valves are kept 
from becoming overheated by means of circulating water around their 
seats. 

The valve gear and governor (which includes all working parts of the 
engine, excepting crank shaft, piston, etc.), are incased in an iron hous- 
ing, dust and grit proof, and run constantly in oil, thereby insuring 
complete lubrication at all times. The crank shafts and nearly all the 
working parts are made of steel and finished to gauge. The cranks are 
not forged but are slotted out of solid steel and finished cold. Thé cross 
head and wrist bearings are of phosphor bronze. The wrist bearings ate 
lined with nickel babbitt. 

The flywheels of these engines are made with heavy rims and of light 
but very strong arms. They are exceedingly heavy, and by this is at- 
tained the necessary conservation of power, which causes the engines 
to run with regularity of speed. The governor is simple in design and 
sensitive to the slightest variation of speed. It gives the engine only 
gas at the proper time to do the work, consequently the amount of fuel 





used depends on the amount of work done. When only part work is 
done, only as many charges of gas are admitted and ignited as are 
needed to keep up the speed of the engine. When this speed is slightly 
exceeded, the governor does not give gas or air, and the engine works 
in a vacuum ; but when the engine is worked up to its full capacity the 
governor gives a charge at each stroke. A steady motion under part or 
fullload is obtained by the momentum of the two heavy flywheels. 





An important feature in the construction of engines of this type con- 
sists in keeping every part of the engine from becoming overheated. 
In these engines water is circulated entirely around the valve chambers 
and entirely across the cylinder head. This circulation of water is not 
to keep the engine cool, but is to keep the engine from becoming over- 
heated, so that it may be properly lubricated. 

The water tank varies with the size of theengines and holds sufficient 


water to keep the engine at the proper temperature. The heat of the 
cylinder causes the water to circulate, the heated water going tothe top 
of the tank and the cold waterentering the cylinder from the bottom of 
the tank. The same water is used continuously, there being a slight 
loss from evaporation. 

The pistons are of an unusual length, which gives large wearing sur- 
face and adds to the life of the engine. The rings are made up in sec- 
tions, with a German silver spring behind each section, forcing the 
rings out to the walls of the cylinder at all times, taking up the wear, 
however slight. By this means the rings can be used indefinitely, or 
until they are worn out entirely. The gasoline is used in its natural 
state, with no intermediate gas making machinery or appliances. The 
gasoline is kept in a galvanized iron tank, which is usually placed out- 
side the building and connection made from tank direct to the engine 
by }-inch or 2-inch iron pipe. Should the engine accidentally become 
stopped, no matter from what cause, and the valves be left open, not a 
particle of gasoline or gas would escape, owing to the peculiar construc- 
tion of the fuel inlet. These engines are built in sizes from 2 to 100- 
horse power. 








Hints About Injectors for the Engineer and the Fireman. 
wie Sede 

The Tradesman says that when putting up pipes for injector work it 
will be a good rule to follow to always put valves on so that the pres- 
sure will always tend to open them—in other words, so that the pres- 
sure comes underneath the disk. This will in a great measure prevent 
the disks from coming off the stem, and if they do become loose the 
pressure always opens them when the stem is unscrewed. Many object 
to this mode of piping, as the strain all comes on the screw threads to 
resist the steam pressure, and if the threads give way the valve flies 
open. The cases of threads giving way are very rare indeed, and if a 
valve is used until its threads are worn so as not to half fit, the user 
will be responsible if they do give away. On the other hand, the steam 
coming under the seat always overcomes the slack in the loose disk 
and makes it much better to start the injector and to regulate the water 
or steam supply when the latter is necessary. And still further, with 
steam under the seat we can pack the valve stem with steam on, while 
with valves piped the other way this cannot be done with any comfort, 
if atall. This applies to water valves just as much, except in the mat- 
ter of packing. In the gate valve this does not apply, although for 





























































American Gas 


294. 





Light Aournal. 


Aug 19, 1895. 








small valves the gate valve is hardly recommended as necessary or de- 
sirable. As in the case of pumps, the pipes must be ample in size, es- 
pecially if long (if over 10 feet long make one size larger for each 10 
feet) and sharp bends must be avoided and made as small in number as 
possible. 

Where I have said one size larger for each 10 feet do not think it is 
meant to use a half-inch pipe for the first 10 feet from the injector, then 
a three-quarter for the next 10 feet, and so on, but make it all of the 
largest size necessary to use, although experiments have shown that if 
the required size is used at the water supply and increased toward the 
injector the same results will be obtained. 

We have hardly spoken of lifting injectors as yet, except in the yacht 
case, and my advice is similar to that of Punch: Don’t. Don’t use a 
lifting injector where it can be avoided, particularly in small sizes, as 
while the makers will claim perfect satisfaction, and many will work 
nicely under good conditions, they are to be avoided if you wish to 
avoid trouble some of these days. They are much more susceptible of 
disease than the non-lifter, because of inherent weakness dependent 
upon the outside conditions, piping and similar troubles. It seems 
hardly necessary to say that lifting is rather a misleading term, yet 
many seem to think that the steam chases down the pipe and literally 
lifts the water out of the well below by actual contact. It is just as in 
the case of a pump, the air above the water is drawn out of the tube 
and the water follows it, pressed or forced up by the pressure of the air 
outside the pipe on the surface of the water. 

The steam jet blowing across the opening in the tube sucks or draws 
the air with it, and finally the water comes, to be acted upon by the 
steam the same as in the case of the non-lifting injector. So remember 
that the lifting injector differs from the non-lifting injector only by 

_having a steam jet which lifts (if we so call it) the water to be acted on 
by the injector proper—in other words, the lifting attachment is simply 
added to.the non-lifter to get the water in position for the injector to 
act on it. Sometimes this atiachment is separate, and more often made 
a part of the injectoritself, by introducing an additional jet, which does 
the lifting. - 

In piping lifting injectors great care must be taken to have the suc- 
tion or supply pipe perfectly air tight if you want good results. For 
the admission of air is practically certain to give trouble unless the in- 
jector is large and the quantity of air admitted very small. In certain 
injectors, called automatics by their makers, this is not so detrimental, 
from the fact that they are so arranged that the two jets work at all 
times, and whenever the water supply is shut off they simply blow steam 
until the supply is opened, when the lifting jet brings the water and 
the forcing jet takes it into the boiler. These injectors are not to be 
recommended as perfectly satisfactory for all cases or for any regular 
work, excepting on such boilers as traction engines, yachts, etc., where 
the water supply may be momentarily shut off by the swinging of the 
tank and the supply pipe come out of the water. They are not as efli- 
cient as the plain injector and much more liable to give trouble, as 
many users know to their sorrow. It will be seen from this that the 
first place to look for trouble in the lifting injector is the supply pipe, 
a leak being the first thing to be looked for. This can generally be 
detected after a little experience by the appearance of the overflow in 
starting. If the injector starts and breaks immediately and in break- 
ing shows a broken column of water before the steam shows, as if the 
water was filled with air, we may look for a slight leak, but if the in- 
jector almost starts and seems to catch the water in pieces and then lose 
it, a larger leak is to be looked for. When the injector simply refuses 
to take water at all and you can hear it drawing air, the leak has 
assumed large proportions and can be easily found no doubt. If the 
suction or supply pipe is where you can get at it, you can detect the 
leaks generally by taking a candle or a torch and holding it at each 
joint, while the steam is turned as though trying to work the injector, 
the air that is drawn in will show where the leak is by drawing the 
flame of the candle with it. In case of very small leaks that cannot be 
seen in this way, or when you cannot get at the joints with a torch, 
just turn the steam into the discharge pipe and watch the joints, and if 
there is a leak you can detect the escaping steam, which will show you 
where the piping needs attention. ’ 

When we consider the importance of having a tight supply pipe, par- 
ticularly in lifting injectors, it will be seen that it does not pay to use 
old pipe for this, as it may spring a leak at times when you need the 
injector badly. And where the supply pipe is very hard to get at this 
is all the more important. 

As in many other places around a steam plant, it pays to spend afew 
dollars in order to have things as secure as possible against breakdown, 


continuously supplied with water, yet many will neglect these precau- 
tions and then blame the injector for failing to work. 








Transmission of Heat Through Boiler Plates. 
sincisieiihaa chins 

Engineering Record remarks that the rate of transfer of heat through 
the heating surfaces of steam boilers is a disputed question, inasmuch 
as it is maintained by some that it is proportional to the difference be- 
tween the temperature of the heated gases and that of the water, while 
others hold that it varies as the square of the difference ; hence, if the 
latter holds true a boiler will not only evaporate more water as the tem- 
perature of the gases is raised, but the evaporation will be increased in 
a greater proportion than the increase in the difference of temperatures. 
Professor Rankine, on page 258 of the ‘‘ Steam Engine,” makes the 
statement that rate of transmission varies directly as the difference be- 
tween the temperatures of the two fluids. This may be expressed by the 
formula 


T—t 
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in which x 
Q = units of heat transmitted per hour by 1 square foot of heating 
surface. 


K=an empirical constant depending upon the material of the boiler 

plate and its condition. 

X = the thickness of plate in inches. 

T = temperature of the hot gas. 

t = temperature of the water. 

Professor Rankine, on page 258 of the ‘‘ Steam Engine,” makes the 
statement that ‘‘the rate of conduction through a flat layer of uniform 
thickness is simply proportional directly to the difference between the 
temperatures of the two faces of the layer and inversely to its thick- 
ness.”” Engineering in an interesting article discusses the question and 
continues in part as follows: Rankine, says our contemporary, was 
only speaking of what takes place in the substance of a homogeneous 
plate the two faces of which are maintained at known temperatures, 
whereas in boiler work the only temperatures dealt with are those of 
the water and gas respectively. If the wet and dry surfaces of the plate 
are sensibly of the same temperature as the fluids with which they are 
in contact, then it might be assumed that the rate of transfer would vary 
as the difference in temperature. 

Mr. Durston, however, has shown that in the case of some tube plates 
with which he experimented, the dry side was hotter than the water by 
not more than about 67° to 86°, when the plates were clean. When the 
wet side had a deposit upon it of earthy grease about one-sixteenth of 
an inch thick, the temperature of the dry side of the plate rose to about 
537° above that of the water, but was still far below that of the gas. No 
experiments seem to have been recorded in which the temperature of 
the wet side of the plate was determined. It seems probable that when 
the plate is quite clean it is not much hotter than the water, although 
there must be some difference, or there could be no transfer of heat. 

When very dirty, Mr. Durston’s experiments show that the tempera- 
ture of the wet side may be considerably higher. 

The principal cause, besides soot, of the great difference found in 
practice between the temperature of the furnace gas and that of the dry 
side of the plate, is probably the fact that as soon as the layer of gas 
next the plate has given up part of its heat it forms a badly conducting 
screen, which prevents the rest of the hot gas touching the plate till it 
has moved out of the way by convection or otherwise. 

Heuman showed, in 1876, that tilla plate was raised to a certain 
critical temperature flame could not come in contact with it, and Mr. 
Thomas Fletcher, of Warrington, demonstrated this fact very clearly 
in a lecture’ delivered in 1886. The varying resistance due to this layer 
of comparatively cool gas, and possibly other causes, renders the state- 
ment quoted above from Rankine, and equation (1), inapplicable to 
boiler problems. 

Rankine himself, continues our contemporary, fully recognized this, 
and on page 260 of the ‘Steam Engine,” gave the formula 
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in which ¢t, 7’ and Q have the same values as before. The thickness is 
not here taken into account at all, as the substance of the plate offers 
such a small proportion of the total resistance that it is negligible. 

In some experiments by Mr. Blechynden, which fully corroborated 
this formula, he found the influence of thickness on the rate of heat 
transmission was small with perfectly clean plates, while it was practi- 
cally nil when the plates were at all dirty. 
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In this formula a is an empirical factor which Rankine found to vary 
in actual boilers between 160 and 200. Mr. Stromeyer considers it 
should be 217. Mr. Blechynden’s experiments gave a value of about 40 
to 50 for clean plates varying m thickness from 4inch to §inch. As 
this corresponds to an efficiency four times greater than Rankine and 
others have found in actual boilers, some explanation seems necessary 
before such a low value of a can be accepted. His results, however, 
plot so well that they may be taken as evidence of the truth that the 
rate of transmission varies as the square of the difference of tempera- 
ture ; or in other words, that the rate of transmission per degree of dif- 
ference is simply proportioned directly to the difference between the 
temperatures of the water and the furnace gas. 

Mr. Blechynden points out that the fact that the efficiency of heating 
surface varies as the square of the difference of temperatures shows the 
importance of making this difference as large as possible by means of 
rapid combustion, obtained by fan blast or high chimneys. 

A comparison of equations (1) and (2) shows that the difference of the 
temperatures of the two faces of the plate must vary nearly as the 
squares of the temperature differences of the gas and the water, and al- 
though Mr. Durston’s experiments do not give sufficient data to estab- 
lish this, such as bear upon it agree with this conclusion as nearly as 
could be expected in experiments of this nature. 

Mr. Fletcher in his lecture described the increased efficiency he had 
found with internally ribbed flues. This was ascribed to the fact that 
as the conducting section of the ribs was small in comparison to their 
heat absorbing surface, they soon reached the critical temperature at 
which flame contact was possible. 

Mr. Fletcher exhibited two vessels, one with a plain bottom, the other 
with studs projecting from its under surface. Although the surface of 
the latter in contact with the water was stated to be only half that of 
the plain vessel, it boiled a gallon of water in little more than half the 
time required by the plain vessel, so that the studded surface was over 
three times as efficient as the plain surface, a result apparently entirely 
due to flame contact. As already pointed out, the results of experi- 
ments seem to indicate that the metal, unless very dirty, readily parts 
with its heat to the water, so that the ribs outside the tubes would not 
be likely to greatly increase their efficiency. 

Mr. Fletcher boiled water in a vessel placed over a powerful gas 
burner of the Bunsen type, and showed that a piece of paper which 
would char if raised toa temperature of 400° F., was not discolored when 
pasted under the bottom of the vessel used asa boiler. When the eye 
was placed on a level with the bottom of the vessel a clear space was 
seen between it and the flame. The thickness of this space exceeded 
that of the paper by about one-fortieth of an inch. This was demon- 
strated by laying thin pieces of copper againstthe paper. If these were 
under one-fortieth inch thick the paper was not charred ; if the copper 
was thicker than this the paper was at once discolored. 








The Coal Fields of Alabama. 
TYG SEET aE Y 

Mr. E. M. Parker, in his report on the coal fields of the United 
States, has this to say about the Alabama mines, the product from which 
is attracting more and more attention as the seams are being developed 
and as the excellent qualities of the coal are being the better appreci- 
ated : 

The Alabama coal fields are divided into three regions named from the 
rivers which drain them, the Cahaba, the Coosa and the Warrior. The 
Warrior region is by far the longest, containing 7,810 of the 8,660 
square miles underlaid by coal measures. Included in this is the Look- 
out Mountain region, which runs a narrow belt from the Georgia line 
parallel to the Warrior field proper, and separated from it by a valley 
drained by branches of the Coosa river at its southern end and of the 
Tennessee river at the north. 

The Cahaba and Coosa fields, containing 435 and 415 miles, respect- 
ively, extend in nearly parallel, narrow belts along the southeastern 
border of the Warrior, and are separated from it by the valley in which 
the city of Birmingham is located, and from each other by the valley 
of the Cahaba river. Because of the demand created by the war, coal 
was mined in Alabama during its existence; but the first product of 
which there is any record from the Alabama fields was obtained in 
1870, when 13,200 tons were mined. In 1882, the first year covered by 
the first volume of Mineral Resources, the output was 896,000 short 
tons. The maximum product in any one year was in 1892, when it 
reached the remarkable total of 5,529,312 tons, an increase in 11 years 
of 4,633,312, or 5,171 per cent. The output in 1892 was more than 60 
times that of 1882. In 1894 the product had fallen, as a result of hard 





times and the great strike, to 4,397,178 tons, but even this shows an out- 
put nearly 50 times that of 1882. 

The improvements on the Warrior river, conducted by the United 
States Government, and consisting of a series of dams for slack water 
navigation, are expected to do much toward extending the use of Ala- 
bama coal. One of the dams (of which there are to be five) is finished, 
and two more are nearing completion, and it is expected that they will 
be ready for use by September 1. When this means of transportation 
has been accomplished it is claimed that coal can be freighted from the 
Warrior field to Mobile for 50 cents per ton. Itis stated thatsimilar im- 
provements will be made on the Coosa river, which will afford water 
transportation to the Coosa fields. 

In 1893 the amount of coal produced in Alabama was 5,136,935 short 
tons, having a spot value of $5,096,792. The output in 1894, therefore, 
shows a decrease of 739,757 short tons, or 14.4 per cent. In value the 
decrease was nearly 20 per cent. (19.85, to be exact), or $1,011,257. The 
decrease in product was due to the general strike inaugurated by the 
United Mine Workers, in April, and which continued in force until 
July, in some cases, and in others was prolonged until August. The 
scarcity of coal occasioned by the strike had the effect for awhile of ad- 
vancing the market price, but this was not sufficient to offset the preva- 
lent decline in values, and an average reduction in price of 6 cents per 
ton, or from 99 cents in 1893 to 93 cents in 1894 is shown. 

Decreased production is observed in all of the three principal counties, 
Bibb, Jefferson and Walker. In Bibb county the decrease was over 50 
per cent.; from 806,214 tons in 1893, to 401,061 tons in 1894. The de- 
crease in Jefferson county exceeded 300,000 tons. In Walker county 
the decrease was comparatively small, being 35,396 tons from a total 
production in 1893 of 927,349 tons. The following table gives the pro- 
duct by counties during the past year : 


Coal Product of Alabama in 1894. 











Loaded at Sold to Local Used at Made into Total Pro- 

Mines for Tradeand Used Mines for Coke. duction. 

Shipment. by Employees. Steamand Heat. Short Short 

Counties. Short Tons. Short Tons. Short Tons. Tons. Tons. 
ae ee 379,488 4,250 15,190 2,133 401,061 
| | eer rf 6,000 2,000 8,000 
Jackson ...... wis 6,011 eam’ pre 6,011 
Jefferson... ... 1,805,269 11,744 82,959 866,330 2,766,302 
ee Gee 54. 34,167 950 5,200 3,200 43,517 
Shelby........ 72,904 350 3,365 sie 76,619 
Tuscaloosa.... 129,999 1,400 6,720 52,962 191,081 
Walker ...... 843, 227 5,066 16,970 26,690 891,953 
Winston...... 4,491 140 oye és 4,634 
Small mines.. ; 8,000 8,000 
Total.... 3,269,548 43,911 130,404 953,315 4,397,178 


State Mine Inspector J. D. Hillhouse has about completed his report 
of the production of coal in Alabama for the first six months of 1895. 
It shows a larger increase as compared with the same period ef 1894, 
and if the present rate is kept up during the balance of the year the 
total output for the year will be the largest in the history of the State. 
If the output at the mines which have so far reported is maintained 
during the remainder of the year the total for 1895 will be 4,500,010 
tons, or 64,320 less than 1893, and 627,928 tons more than in 1894. Some 
of the mines yet to hear from are among the largest in the State, and it 
is expected that their reports will show a large increase in the produc- 
tion of coal for any previous year. In addition to these mines there are 
a number of others that have just recently been opened, and still others 
to be opened in the next few weeks. 








Hydraulic Power for Digging Foundations. 
icin as 

The method employed for sinking the foundations of the Johnston 
office building now in course of erection in this city, at the corner of 
Broad street. and Exchange place, New York, is peculiarly interesting 
by reason of its novelty and the rapidity with which the work was 
done. Where the building stands bed rock was found only 42 feet be- 
low the sidewalk, and it was decided to sink the foundations by a 
scheme devised by the general manager of the Hydraulic Construction 
Company, who secured the contract for the work. The operations con- 
sisted in sinking a series of 44 steel cylinders, varying from 6 to 13 feet 
in diameter, according to the load each was to bear. These cylinders 
were not designed to bear any weight, but to act merely as a shield 
within which, after they were sunk, men could work and build up the 
piers to carry the superstructure. In sinking the cylinders each had 
around the lower inner edge hollow iron castings in the shape of a 
segment of a circle, and about 2 feet in length. These were sharp on 
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the lower edge, but irregular in outline and pierced with about 100! all respects. In the summer of 1889 the clamor for electric light in- 


small holes. To the center of each of these hollow castings was at- 
tached a 1}-inch iron pipe running to the top of the cylinder, where it 
bent over the outside edge and connected with a hose coupling. A cy- 
linder being placed at the point where a pier was to be erected, the wa- 
ter was forced down through the little openings in the iron castings by 
means of a powerful pump. This loosened the earth at the lower rim 
of the cylinder so that its weight gradually forced it down; but in order 
to hasten the sinking through the earth as fastas the water jets softened 
a place for it, many tons of pig iron were piled on top of the cylinder. 
While the work of sinking a cylinder was going on a man constantly 
tested it to see that it went down straight. Two other men were in 
charge of the lever gates controlling the streams of water which were 
doing the digging. Whenever one side descended faster than another, 
some of the streams would be shut off and others opened, the effect of 
which was to dig a little more in one spot than another under the edge 
of the cylinder and thus bring it back to the level. Sometimes in the 
sinking process large rocks were encountered, and in one case an old 
pile was struck. In the latter instance it was necessary to stop work, 
dig out the dirt from within the cylinder and cut away the pile. This 
course, however, was not necessary where rocks were encountered. 
One of the water-spouting castings was attached to a separate pipe and 
sunk beside the rock either inside or outside of the cylinder, when the 
water jets would soften a place for it and the pressure of the cylinder 
thrust the stone aside into the new place provided for it. After the 
earth was removed from the cylinders each one was filled with solid 
concrete and brickwork, and over this was laid a double grilling of 
steel beams, on which were placed the cast iron caps to support the col- 
umns of the building. On the south side of the site, where the wall 
rises next to the adjoining building, the structure will be carried by a 
series of eight large cantilever girders resting on a double line of cylin- 
ders. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
saoiitaepaiet. 

Mr. A. B. ErcBeck, formerly with the New York and East River 
Gas Company, of this city, has been appointed General Manager of the 
Welsbach Commercial Company, with headquarters in the Drexel 
Building, Philadelphia. 





THE Knoxville (Tenn.) Gas Light Company offered to light the streets 
of that city by means of the Welsbach burners, on the basis of a pay- 
ment of $15 per lamp per annum, the lighting schedule calling for an 
all night and an every night service. The bid also provided for light 
ing, extinguishing, cleaning and repairing. The authorities rejected 
the proposal on the ground that the charge was too high ; wherefore it 
looks that the authorities of Knoxville are built on most economical 
lines, for it seems to us that under the Company’s proposition Knox- 
ville would have the satisfaction of being about as cheaply served in 
that respect as any other city in the States. Indeed, Mr. Young must 
have had considerable belief in himself and his Company to make such 
an extremely low bid. 





A CORRESPONDENT forwards the following : ‘‘ Previous to 1865, the 
city of Washington Court House, Ohio, had only the most primitive 
methods for lighting the streets and business houses and residences ; 
but in the spring of that year the Washington Gas Light Company was 
formed, and through the vim and persistent efforts of its projectors, the 
work on the gas plant was completed, the pipe system was finished, and 
the Company was furnishing gas to consumers before the close of 1865. 
This was quick and efficient work, and although it was appreciated by 
progressive people, the gas rate was so high ($10 per 1,000 cubic feet) 
that many were unable to avail themselves of the service. The price, 
however, was reduced from time to time, as the business would permit, 
until 1887, when the present management took charge. About the first 
thing the new management did was to cut the rates to $2, $2.25 and 
$2.50 per 1,000 cubic feet, and since then the price has been reduced on 
three different occasions, the ruling rates being $', $1.25 and $1.50 per 
1,000. The present officials are: Presidentand Treasurer, Jerome Penn; 
Secretary, G. N. Clapp; Chief Engineer, George Swap ; Electrician, 
Joseph Gillespie—all worthy and efficient men. Since Mr. Penn took 
charge of the business, as President, in 1887, all the old buildings have 
been replaced by new ones, in which new and improved machinery bas 
been installed, and a gasholder of sufficient capacity for the output was 
constructed. During the period when the city was grading and other- 
wise improving the streets, the Company relaid its mains, larger diam- 
eters being substituted in many instances. The expenditure on this 
entire account was not less than $60,000, and the plant is complete in 





duced the Company to add an electric annex, and the Company now 
has an electric lighting plant up to the supply of 100 are and 800 incan- 
descent lamps. In conclusion, it might be worth while noting that the 
Company’s gas output is over double that reported for 1888.” 





THE Directors in the combination concern at Newburgh, N.Y.,which 
is known by the title, ‘Consolidated Gas, Electric Light, Heat and 
Power Company,” are Messrs. B. B. Odell, Jr., J. V. Jordan, Samuel 
L. Carlisle, Alfred Bridgeman, Jos. A. Sneed, C. L. Waring, James T. 
Lawson, Thomas W. Gavey and C. T. Goodrich. The executive officers 
are: President, B. B. Odell, Jr.; Vice-President, Jas. T. Lawson ; Sec- 
retary, C. L. Waring; Treasurer, C. T. Goodrich. The offices of the 
Company are in No. 14 Water street, Newburgh. 





‘*OBSERVER,” under date of August 9th, writes: ‘‘I notice in your 
issue of July 29th that you speak of the appointment of Mr. A. F. Kelly 
to the Superintendency of the municipal gas works, Hamilton, Ohio, 
and although the error is a trifling one, perhaps you will not object to 
correcting it. The gentleman who takes charge, on the 15th inst., of 
the plant in question, is Mr. Henry H. Kelley, who has for the past five 
years acted as Assistant Superintendent of the Waltham (Mass.) Gas 
Light Company. The only reason Mr. Kelley goes to Hamilton and 
leaves Waltham is the financial consideration involved ; and I am sure 
I write down only the simple truth when I say that the Waltham Com- 
pany regrets very much the loss of his services, and joins with those of 
us in the East who know the genial and capable gentleman in the wish 
that his success in the West will be of the fullest measure.—-OBSERVER.” 





ATTENTION is called to the advertisement, in our current ‘‘ Want Col- 
umn,” of the Jowitt Carbonized Felt Company, of this city, which con- 
cern is desirous of purchasing large or small lots of coal gas tar. The 
advertisers can be looked upon as perfectly reliable, and will fulfil any 
contract they enter into. 





THE Board of Trustees of Bennington, Vt., have granted to the United 
Gas Improvement Company the right to manufacture and distribute 
gas in that district. 





AT the annual meeting of the Ipswich (Mass.) Gas Light Company 
the shareholders were most agreeably surprised by the declaration of a 
2 per cent. dividend, the first return on the stock since the organization 
of the Company about 16 years ago. An oil air gas is sent out. The 
officers chosen were : Directors, Joseph Ross, T. F. Cogswell, C. W. 
Brown, J. A. Blake and George E. Farley; President, Joseph Ross ; 
Clerk and Treasurer, George E. Farley ; Manager, C. W. Brown. 





THE following ordinance, introduced by Mr. Maille, ata recent session 
of the New Orleans (La.) City Council, explains itself : 

Section 1. That the City Comptroller be and is hereby directed to ad- 
vertise in the official journal for 15 days for sealed proposals for the 
sale of the sole and exclusive right and privilege of furnishing gas lights 
for a period of 50 years, from April 16, 1897, in that portion of the city 
of New Orleans formerly known as Jefferson City, being as formerly 
described from ‘‘ the upper line of the city of New Orleans to the upper 
line of Carrollton.” 

Sec. 2. The contractor shall have the right to dig up any and all 
streets, sidewalks, alleys and public places for the purpose of laying all 
necessary mains and service pipes in said former Jefferson City, and 
shall bind himself to place such streets, sidewalks, alleys and public 
places in as good condition as found previous to laying such mains and 

ipes. 

é See. 3. That the contractor shall have the sole and exclusive right of 
making and vending gas lights in said Jefferson City to such persons, 
firms or corporations who may voluntarily choose to contract for the 
same ; provided that said contractor shall never charge the city of New 
Orleansany more than $50 per lamp post per annum, when lit ; and 
shall make the proper deductions when not lit, should the city of New 
Orleans ever choose or decide to contract for such lights with said con- 
tractor. 

Sec. 4. That inasmuch as the charter of the Jefferson City Gas Light 
Company (Act 96, 1869), does not expire until April 15, 1897, the said 
contractor, under this franchise, shall not begin the business of making 
and selling gas lights in said portion of this city called the City of Jeffer- 
son until April 16, 1897 ; but considering the trouble and expense of 
erecting a new plant, laying new mains and pipes, the said contractor 
shall be and he is hereby authorized to begin such preparatory opera- 
tions or works as may be necessary immediately after the signing of 
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this contract, so as to enable him to be in a position to make, deliver 
and sell gas lights on and after April 16, 1897. 

Sec. 5. That the qualifications for bidding on this franchise shall bea 
cash deposit of $1,000,in the hands of the City Treasurer, to be shown 
by a receipt to that effect, which $1,000 shall be immediately returned 
to all unsuccessful bidders. Said deposit of $1,000 shall be to guaran- 
tee the signing of the contract within 90 days of the adjudication and 
of its acceptance by the City Council; on default of which signing 
within said period, said $1,000 shall be forfeited. 

Sec. 6. The contractor shall furnish a good and solvent bond of $5,000 
in favor of the city of New Orleans conditioned for the faithful perform- 
ance of the contract, and to act as a further security that the streets, 
sidewalks, alleys and public places shall at all times be replaced in as 
good condition as they were before digging up. Bidders shall disclose 
the names, places of business and residences of their respective sureties 
at the time of sending in their bids. The sureties on said bond, when 
accepted by the City Council, shall make oath of their solvency and le- 
gal capacity to sign said bond ; and said oath shall be made part of the 
contract. ? 

Sec. 7. That the successful bidder shall have the right to assign this 
contract or franchise to any person, firm or corporation competent to 
put the same into practical operation. 

Sec. 8. That any person, firm or corporation convicted of wilfully al- 
tering or of wilfully causing anyone to alter the mains, pipes or works 
of said contractor without his consent in writing ; or who shall in any 
manner draw gas illicitly from the mains, pipes, or works of said con- 
tractor, shall be fined from $5 to $25, or from five to thirty days’ im- 
prisonment, or both fine and imprisonment, at the discretion of the 
court having jurisdiction ; and such person, firm or corporation shall 
be civilly responsible also for all gas so illicitly consumed, and for all 
such other damages as the contractor may sustain. 





Mr. B. E. Letana, of the Jackson (Cal.) Gas Company, expects to 
have the electric lighting annex to that plant.in full operation by De- 
cember Ist. 





Tae Concord (N. H.) Light and Power Company is extending its dis- 
tributing lines. This mention impels us to say that so far this year we 
have reports showing the placing of a total of 2,096 miles of additional 
main pipe, the average diameter of the lot being virtually 4 inches. 
Only 12 places report the laying of anything under 3 inches in diame- 
ter; the maximum diameter was 36 inches, of which about § mile was 
laid, 





ACO URDING to the report of Mr. C. E. Newman, official gas inspector 
for San Francisco, Cal., the number of public gas lamps in use in that 
city, June 30, 1895, was 5,519. The San Francisco Gas Light Company 
has the contract for supplying the gas used in them, and the rate of 
payment for the service is 12 cents per lamp per night. The total money 
paid during the year on account of lighting the streets and public build- 
ings with gas was $237,403.66, of which sum the San Francisco Gas 
Light Company took $214,778.73, the Pacific Gas Improvement Com- 
py receiving the balance, or $22,624.93. The public lamp gas lighting 
c st $206,210.52, and the gas lighting charge to public buildings cost 
$31,193.16. Inspector Newman’s report is very complete. 





THE Morristown (Tenn.) Electric Light Company’s plant was sold 
under foreclosure proceedings. It was bought in by the General Elec- 
tric concern for $4,000, which parent body held the mortgage that was 
in default. Whata choice collection of wrecks the General Electric 
is storing up on its dry docks ! 





Messrs. J. S. Hayes and Robert Peebles have secured control of the 
artificial lighting business of New Castle, Pa., and will operate the same 
hereafter. The New Castle Electric Light and Power Company, the Law- 
rence Gas Company, of New Castle, and the New Castle Incandescent 
Electric Light Company are the concerns which form the combination. 





THE proprietors of the Davenport (Iowa) Gas Light Company re- 
cently issued the following circular to the gas consumers of that city : 

‘* Now that the City Council has taken up the price of gas to the 
citizens, this Company has offered every facility in its power to enable 
the Council to become intelligent on this subject ; inviting an investi- 
gation of the Company’s books, or by the appointment of gas experts, 
thus to prevent the passage of an ordinance which, to work under, 
would amount to the confiscation of our bond and stockholders’ prop- 
erty. We now propose to make the following prices, provided the city 
causes no litigation, on this question, to take effect on August bills: Il- 





cubic feet and over per month, $2 per 1,000 ; discount, 50 cents, or $1.50 
net ; fuel gas, $2 per 1,000; discount, 75 cents, or $1.25 net. Minimum 
meter rate, 25 cents per month on three lights. To residence consum- 
ers, using gas for illuminating and cooking, $2 per 1,000 ; discount, 75 
cents per 1,000, or $1.25 net, with a minimum consumption of 2,000 cubic 
feet per month. Discount allowed on all bills paid on or before the 10th 
of the month. We beg to say to our consumers that the price of gas 
depends upon the amount of sales. We hope you will appreciate the 
cut in price and be more liberal with the use of gas, especially for cook- 
ing, as you will find it as cheap as any other fuel in this market.” 





Tue following rules for gas piping, etc., have been formulated by the 
Passadena (Cal.) Gas and Electric Light Company, and the Company’s 
Inspector has been instructed to observe them closely : 


Greatest Greatest No. 

Size. Length. Burners. 
4-inch, vertical only............ 15 feet. 2 
GDRs 2 ces cpeentoeset 2 * 5 
cacwesc a can aeeees 50 ‘ 15 
BS to ees dea ee aaa Te" 30 
Be reg kcs 20 ne eeaaes 100 ‘ 60 
Be ecues pe sac dee eaneaene’ 150 ‘ 100 
ee" Cendevedscouseaereu 200 °‘ 200 


The number of lights allowed per 4-inch opening is two, using the ordi- 

nary gas burner, and no $-inch pipe must be run horizontally. No gas 

pipe of less than $ inch should be used in piping buildings. No riser 

should be less than } inch and end of same must be located by the in- 

spector. Openings intended for meter connections must be convenient- 

ly located and under direction of inspector, as meters will only be set in 

approved places. All drops must be placed plumb and well secured by 

straps soldered to the pipes and screwed to the joist, or drops may be 

soldered in if preferred. Bracket openings must also be so secured and 

run square with finish. Bends in pipe must not be used for any pur- 

pose. The size of drops should be 4 inch, and they should extend 

through the plaster about 14 inches and all be alike in length. Bracket 
openings should extend through plaster about 1 inch, and all openings 
must be closed with iron caps. For hotels, churches, theaters or public 

buildings where a large amount of gas is to be used, the pipe must be 

of increased size, and plans of same should be submitted to the inspec- 

tor before commencement of work. In making alterations or exten- 
sions in a building, or in piping an old building, the same regulations 
should be observed as in new work. All pipe between the meter and 

gas main will be run by this Company.only, and fitters must not dis- 
connect nor interfere with any of the Company’s meters. On the back 

of this circular the gasfitter should make all plans of work, with 
length and sizes marked with figures, and submit same to the inspector 
before testing is requested. No concealed work will be inspected, and 
due notice must be given of time inspection is desired. No charge is 
made for such inspection, and information and suggestions will at all 
times be cheerfully given; but unnecessary visits must not be requested 
except at the expense of party doing the work. All pipe must be run 
in a good and workmanlike manner, be well secured and grade towards 
the meter. There must be no ‘* traps” nor stoppages of any kind. Un- 
ions should not be used in concealed work. Split or broken pipes, or 
fittings repaired with cement or lead, or ‘*‘ rusted” to stop leaks, will 
not be passed by the inspector, and no work or alteration should 
be made to piping after inspection without due notice and re- 
inspection. All testing will be done at a pressure of 10 pounds 
per square inch. In making joints the lead should be put on the 
male end of pipes and fittings and not in the fittings, as lead so placed 
will be pushed forward by the pipe with liability of closing same and 
causing stoppages. It is the intention of the Company to adhere to the 
above rules and no certificate of inspection will be given when they are 
not complied with. Parties interested are requested to allow no bill 
for gasfitting, unless accompanied by a certificate of inspection, which 
is an evidence that the work has been properly done. Particular atten- 
tion should be paid to piping houses for gas for fuel, as it is rapidly 
taking the place of other fuels, and the work is best and cheapest done 
in the original construction of the buildings. At all fireplaces the pipe 
sould be run to right hand side of same, about 2 inches clear of finish 
and 4 inches above the floor, and the same in relation to position of flue 
pipes in rooms without fireplaces, keeping about 15 inches to right of 
flue. In rooms having neither fireplaces nor flues an opening for gas 
stove should be conveniently placed and about 6 inches above floor. 
These openings should be } inch, and pipe to supply same run from 
nearest direct feeding pipe. In kitchens pipe should be properly placed 
for gas cooking stove and should usually be $inch. All additional or 





luminating gas, $2 per 1,000 ; discount, 25 cents ; or $1.75 net; 20,000 


detailed information will be gladly furnished without charge. 
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The Market for Gas Securities. 


va 





Consolidated showed no change since time 
of last. writing, the opening to-day (Friday) 
being reported at 142 to 143}. Trading was 
dull and listless, and the general market was 
so ragged that even the roomiest professional 
traders were inclined to stand by and await the 
course of events. Consolidated is a decided 
purchase at anything under 145, and there will 
be plenty of verification for this prediction 
before the Christmas holidays. Other city 
shares are dull, with no change in the nominal 
quotations. 

Brooklyn securities are lifeless, so far as 
actual dealing in them is concerned, but nomi- 
nal values are maintained. The long delayed 
consolidation scheme, it is said, will shortly be 
perfected ; that is, the details of the merger will 
be given to the public. This announcement, 
however, has been so often made that there is 
little likelihood just now of investors sitting up 
later than usual for the purpose of getting the 
news early. 

Chicago gas was firm during the week, some 
transfers having been reported to-day at614 ; 
towards noon a reaction to 60% occurred. These 
shares ought, according to the situation, have 
a further increase in value. 

Baltimore Consolidated is steady, at 62% to 
63, and Lacledes are a trifle weaker than was 
the case a week ago. The bid is 26, holders 
asking one-half point higher. 

Consumers, of Jersey City, is 91 bid, but 
holders are not at all disposed to accept that 
figure. Consumers 6’s are wanted at par. 

Bay State scored an advance to 20} bid dur- 
ing the week. Cincinnati remains steady. at 
203, The situation in general seems to favor 
higher prices all around. 





Gas Stocks. 


—— 


Quotations by Close & Nash, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New York Crry. 
Aveust 19. 


&=> All communications will receive particular attention. 


om The following quotations are based on the par value 
of $100 per share. 


N. Y¥. City Companies. Capital. Par. Bid. Asked. 
Consolidated.............06+ $35,430,000 100 142 143% 
RPE hinces cepocnsbecesses 500,000 50 36140 os 

Pe Ss MR. ahhh had chee 220,000 es 100 
Equitable..........cscecseece 4,000,000 100 194% 
UGA, OM... .cnncirencces 1,000,000 1,000 106 ais 
wie) ee 2,300,000 1,000 118 115 
Metropolitan Bonds 658,000 ae 108 86112 
FORA, dain vcvcnncesisoncsess 3,500,000 100 170% (twww 
hain nhs iaesin 1,500,000 1,000 100 12 
Municipal Bonds............ 750,000 “é mn 4 
PED ecccindesseccesce eee 150,000 50 90 91 
- | aes 150,000 1,000 24 98 
New York and East River 5,000,000 100 BW «81K 
Preferred ..... Etiivececes 2,000,000 100 4 56 
BIG cia sik Seeks ccnadea 3,500,000 1,000 944 9 
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Coal Tar Wanted. 


To purchase, or under contract for annual production, in 
large or small lots, in barrels of 50 gallons. Process, all coal 
only. Correspondence solicited. 








JOWITT CARBONIZED FELT CO., 
1054-1 & Maiden Lane, N. Y. City. 
A young man having a good knowledge of the gas business 


and plenty of energy and push, will be given a half interest 
in a successful, established construction business which is 


capable of large expansion. For particulars address 


1054-2 “ALEXANDER,” care this Journal. 


WANTED, 


Position as Superintendent of a Small 
Gas Works, 
By a young man of three years’ experience in the gas busi- 
ness, and who understands bookkeeping thoroughly. Best 
of references. 
1054-4 














Address “ M..”" care this Journal. 


SITUATION WANTED 


As Superintendent of a Gas Works 











By a sober, energetic young man, thoroughly posted in all 
branches of the gas business. Best of references. Address 
1054-1 * J. F.,” care this Journal. 














WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal! Gas Works. 
Is capable and energetic, and is willing to begin at a moder- 
ate salary. Address 


1082-tf “ B.,” care this Journal. 











Position Wanted 


Tv Take Fall Charge of Medium or Small Gas 
Works, or Supt. of Manufacture and Dis- 
tribution in a Large Works. 





POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works. 


Fifteen years’ experience as Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- 
ing to change present employment. 

1043-tf Address “‘ Y. B.,”’ care this Journal. 


FOR SALE. CHEAP, 


One 10 ft. by 10 ft. Station Meter, 
in good condition, arranged for 12-inch connections. 
One 10-inch Dry Center Seal, 
used only two or three years ; good as new. 


MILWAUKEE GAS LT. CO., 
Milwaukee, Wis. 





1049 8 











Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being ly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the has been sufficient mpm oh pack the main, 
and when the pumping should Our are 
made of a A -4. stock ey wane to admit o t 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


3-in. Gas Bag, each, = 12in. Gas Bag, each, oe 


4° 16 * 

5“ “ “ 1. = 20 ** “ 12.00 
6 * “ “ 1.% 4 * “ “ 17.00 
gs“ “ “ 2.65 80 ** “ “ 27.50 
10 “* “ “ 3.75 


The Peerless Rubber Mfg. Co, 


16 Warren St., N. Y. City. 











BRISTOL’S 


necorpinc PRESGURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


THe BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World’s Columbian Exposition. 














By a young man of 20 years’ experience in all br of 
the business—manufacturing, mechanical, construction and 
chemical. Coal gas works preferred. Best of references. 

2 ““W. A. K.,” care this Journal. 


WANTED, 


Position as Foreman, or to ** Lay Out” 
in Gasholder or Boiler Works. 








Ten years’ experience as foreman. Al references. Address 
1052-3 “F.,” care this Journal. 











Patent Lava Gas a 
UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. CO., 
CHATTANOOCA, TENN. 
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Special Trays for iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 
Reversible, Strongest, Most Durable, Most Easily Repaired. 


MNO 
\\y \ 


A 





wy 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 


THE HAZELTON or porcupine 
WATER TUBE BOILER. 


Pe P 
\ x The Best Boiler in the World, and the Cheapest per Square Foot 
2 of aoeat te urface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


sya" Gen'l Office, T16E. 13thSt., N.Y, U.S.A 












Cable Address, ** 
Tele., 





MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


d Fittings, 
In = to a full Sat rsy of Volumetric Governors, 
I am now making MERCURY PR HESSURE @ Gov: 
EHNORS of ail the usual s to use ance See 
Stoves, Furnaces, and M: same careful attention to 
details of design ph workmanshi which has established the 
oe ot WILDER’S OLUMETRIC GOV- 
ERNO will be given to the new line. They have teen 


anne of machine’ 
impossible to sell thom 08 thes price. al hope 
eee of the low price and good 
@ iS 











*1229-18th Bu Now _— 
SRAEEN FIELD 


Steam Engine Works. 


Established 187A. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from .3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


D W. 6. & 6. GREENFIELD, - - EAST NEWARK, W. J 


If You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CO. 


334 & 336 East 23d St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


YOU WANT THE GOODS QUICKLY 
SEND IN YOUR ORDER. 
MICA CANOPIES & 
MICA CHIMNEYS 


ARE "WAY DOWN. 


THE MICA MFG. CO., 


88 Fulton St., N.Y. City. 








Utilize Your Gas Liquor. 


NO EXTRA LABOR OR Si 


and Ix- 















The 


Celebrated 


SHANER GAS COAL 


Is Mined and Shipped from the 





CORRESPONDENCE SOLICITED. 


Best Gas Coal Basin in Pennsylvania. 





SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 








reos. 


NW. Mo RDU £E, 


Cannel Coal Merchant, 


No. 1 Broadway, 


New York City. 


Exclusive Shipper of the following celebrated 





GENUINE KENTUCKY CANNELS. 


BREGKENRIDGE. 


The richest Cannel in the world ; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 


O. K. BOGHEAD. 


Will yield 16,504 cubic feet of 38.15 candle gas per ton of Cannel. 
BIRDSEYE. Will yield 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 


ALL PRODUCE EXCELLENT COKE. 


Shipments in sealed box cars direct from the mines to any required station in the United States or Canada. Cargo Shipments from Newport 
News or Norfolk, Va. Correspondence Solicited. 
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wM. W. COODWIN, Prest. Oo. N. GULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. EARNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnoek. 


KR 


Single Cylinder. 


{mpulise Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse ; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address ww, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
: THE WESTERN GAS-CONSTRUGTION CO, Blirs. & Gen.-Agts., Fort Wavne Ina. 
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Goal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date 
limited number of copies in Colors, mounted on Linen, with Rol 


— total number amounting to near 700), offers for sale a 
ers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 








FIHLDS ANALYSIS 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 


A. M. CALLENDER & CO.,_ - 


Price, $5. For Sale by 


No. 32 Pine Street, N. Y. City. 








SCIENTIFIC BOOE Ss. 





s 
KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Iluminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorToN H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomass Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W.J.Dispin. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by ProF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBuURN. 60 cents. 


ca 
HEAT A MODE OF MOTION, by JoHN TYNDALL, $2.50. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by 0. J. R. 
HuMPHReyYs. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. Lzz, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIO USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Suaa. $1.80. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOK, 
by Gzo. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by Wa. Moongy. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
Victor VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. Burns. $1.50, 


FUEL AND ITS APPLICATIONS. $7.50. 





HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50. 


A TREATISE ON MASONRY CONSTRUCTION. BaRKkER. $5 


GAS ENGINEER’S LABORATORY HANDBOOK, by Joun 
HORNBY, F.1.C., $2 50. 


GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 


ELEMENTARY ELECTRICITY, by Prov. F. JENKIN. 40cts. 


ELECTRIC TRANSMISSION OF ENERGY, by G. Knarr. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 
ACCUMULATORS, by SiR D. SALOMONS. $1.50. 
DYNAMO BUILDING, by F. W. WaLKER. 50 cents, 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosr: 
TALIER. $3. 


express, upon receipt of price. If sent by mail, postage must be added w 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M; CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENGINEERING COMPANY, 


INCORPORATED, 
a _ Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 


Gas Works Machinery of all. kinds, Sige eal 


PATENTEE AND OWNER 


PITTSBURGH WASHER- SCRUBBER, 


SOLE AGENT FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches, ©& 


JAS. GARONER, JR. 

















{ A 
AMMONIA MACHINE NEW SYSTEM HYDRAULIC MAIN. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 


WESTERN MANAGERS: PACIFIC: 

















CAHILL, SWIFT & CO., WIESTER & CoO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 








The Improved 


Welsbach Light. 


0 8 6 6 0.6 © -6 6.8 4:5 5-6-8 6.6 6 8 6 0 4 85 SRE SE Se 2 ee ee Eee ee ee 8 8 See 2 

















No. 3! Burner, with Nos, 10 and 43 Shades. 
Made by the 


Welsbach Light Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 


No. 31 Burner, with No. 74 Shade. 
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we W. HUNT GOMPANY. ©. BEHREND, 


SOLE IMPORTER OF THE CELEBRATED 


COKE CARS for Gas Works, 3 
itimichmeasin. German (Stettin-Didier) Clay Gas Retorts, 


CHARGING CARS for Bringing Coal | ®40OKS, TILES, FIREBRICKS, FIRE CEMENT, 


from the Storage Bins to Boiler | Stettin “Anchor” & ““Bagle” Brand Portland Cement 
Room and Retort Houses. 10 & 12 Old Slip, New York. 


INDUSTRIAL RAILWAYS 
i i d f ial “ 
Specially — es materia Read, Holliday & Sons, Ltd, 


— mae TIP CAR. ~ Gas Works, Coal Yards, Factories, Etc , Etc. 
45 BROADWAY, - - NEW YORK. | %@7 Piatt St, N. ¥. city. 


NEWBICCING’S HANDBOOK © oxtpe oF non 
FOR (AS ENGINEERS AND MANAGERS, .tccersrtnss= 


tion. 


























The present (the fifth) edition marks an important advance on those 











that have gone before. Considerable additions have been made to the text 
and much of it has been rewritten and otherwise improved. | PAT F N T 3S 
Price, Cloth, $6. | snd Label Saracen Ws en wane ae dive yours 





page Book Fre 


A. M. CALLENDER & CO., 32 Pine St... N Y_ eanien 5 eS 


| 


RELIABLE GAS STOVES AND RANGES 


By all odds the most Complete Line man- 
ufactured under one name, comprising all 
known Styles and Sizes. 

More desirable improvements made in the 
Reliable line for 1895 than in all makes 
combined for the past ten years. 

In addition to the many improvements, we 
have also added a complete new line of 


High Grade Ranges, 
swelling the Reliable line for 1895 to six 
distinct and separate lines of Ranges and 
three lines of Hot Plates, making in all 


126 Sizes and 262 Styles, Ranging in Price form $2 to $84. 


All the: valuable improvements we have 
added for the coming season will give the 
‘*Reliable’’ a prestige as the leading line 
of Gas Ranges, and, being such a good thing, 
will undoubtedly be pushed*along by others 
in 1896. 

You will always find the Reliable line at 
least three years in advance of all competitors. 


THE SCHIEIDER & TRENKAMP COMPANY, Sule Manufacturers, 


Send for our 1895 Gas Catalogue. It :annot fail to Interest you. Cleveland, O., and Chicago, Ill. 
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J sida “eanagy STOVES 


For 1895 


ARE MODERN 


AND 


UP TO DATE. 











%* Two New ae Stoves. ¥* 
* Six New Square Junior Stoves. * 





WRITE FOR 1895 CATALOG. 





56 Cooking Appliances. 
Not a Padded Book. 





This is One of Eight New BRangess 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d 8t., N. Y. City. 








WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St., NEW YORK CITY. 





The | Vulcan Hot Air Furnace 
pe, For Gas Fuel. 


Constructed entirely of Cast Iron in Gal- 
vanized Iron Casing. 

A revolution in which all Gas Companies 
Should take a hand: 

Gas as Fuel is unsurpassed. This illus- 
. trates it in an unexcelled manner. 


We also make a Hot Water Heater for Gas, and will send Circu- 
lars on Application. 














‘ We Manufacture a Full Line of Gas Appliances for Heating and Cooking. Send for Catalogue. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vise-Freshton,. FRANK L. WILCOX. Treasurer. GEO. H. SAGE, 


_— IRON pre CO. 


2 i 
x 


sl id ne 
> ‘ 


The above illustration is taken direct from a photograph, and is an interior view in a Store Room designed and built by us for our own use here 
at East Berlin. The construction particularly commends itself on account of the large amount of side wall space applicable 
for storage purposes, the light being introduced entirely from the roof, no side windows 
being used, thus allowing all the wall space for storage. 


AUT LL 




















































































































Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











Acex. C. HumPHReErs, M.E., ArTuurR @. GLASGOW, M.E., 
MANHATTAN LIFE BUILDING, - CaBLe ADDRESS, 9 vicrontia ST., 
(64 ‘BRoapwar,) LONDON & NEW YORK, LONDON, 8S. W., 
mew YORK. *“MUM@LAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice #1. 


A. M. CALLENDER & CO.. No 32 Pine Street New York 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST LOUIS, 





SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 




















SEPTEMBER, 1895. 



































F | ‘Table No, 2. 
Ps Table ho. 1. NEW YORK 

= | FOLLOWING THE || _ CITY. 

ai 3 MOON. | ALL Nient 

) LicHTIne. 
4 ik me 
fo) | E Light. | Extinguish. Light. pom 
| | PM AM. 
San 1} 240 am} 4.30 am) 6.30 | 4.20 
Mon.| 2)\NoL. |No L. 6.30 | 4.2u 
Tue. | 3|\No L.rm|No L. 6.15 | 4.30 
Wed.| 4\No lL. |No L. 6.15 | 4.30 
Thu. | 5) 6.50 pm! 8.00 pm! 6.15 | 4.30 
Fri. 6} 6.50 8.20 6.15 | 4.30 
Sat. 7| 6.50 8 40 6.15 | 4.30 
Sun 8| 6.50 9.00 8.15 | 4.30 
Mon. | 9} 6.50 9,30 6.15 | 4.30 
Tue. |10) 6.50 10.10 6.05 | 4.40 
Wed. |11) 6.50 LQ\10.50 6.05 | 4.40 
Thu. {12} 6.50 (11.50 6.05 | 4.40 
Fri. |13| 6.50 | 1.00 amt|| 6.05 | 4.40 
Sat. |14| 6.50 | 2.20 6.05 | 4.40 
Sun. |15| 6.30 | 4.40 6.05 | 4.40 
Mon. |16| 6.30 | 4.40 6.05 | 4.40 
Tue. |17| 6.30 | 4.40 5.55 | 4.50 
Wed. |18| 6.30NmM) 4.40 5.55 | 4.50 
Thu. |19; 6.30 | 4.40 5.55 | 4.50 
Fri. |20|) 6.30 | 4.40 5.55 | 4.50 
Sat. |21| 6.30 | 4.40 5.55 | 4.50 
Sun. |22) 6.30 | 4.50 5.55 | 4.50 
Mon. }23) 740 | 4.50 5.55 | 4.50 
Tue, |24| 8.30 4.50 5.40 | 5.00 
Wed. {25} 9.30 FQ) 4.50 5.40 | 5.00 
Thu. |26/10.30 4.50 5.40 | 5.00 
Fri. |27/11.30 4.50 5.40 | 5.00 
Sat. /28/12.30 am) 4.50 5.40 | 5.00 
Sun. |29| 4.40 5.00 5.40 | 5.00 
Mon. |30} 2.40 5.00 5.40 | 5.00 





























TOTAL HOURS LIGHTING 
DURING 1895. 








By Table No. ft. 
Hrs.Min. 
January ... .237.00 | 
February. ..196.40 


March..... 195.50 
April.... ...165.30 | 
AY....--. 153.40 | 
June ...... 138.20 | 
GOUT . wines. 146.30 





September ..165.10 
October... .186.10 
November.. 204.10 
December. . 219.30 




















Total, yr. .2161.20 





By Table No. 2. 


Hrs. Min. 
January. ...423.20 
February. ..355.25 
March..... 355.35 

| April...... 298.50 

BY wccccee 264.50 

. 234.25 


November ..401.40 
December. . 433.45 





Total, yr...3987.45 
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ROOTS’ LATEST IMPROVED EXHAUSTER. 














Our Latest 
Improved 


Automatic 
Gas Governor 
and 

Steam Bye- 
Pass Valve 

are the best 


in the market. 


Inquiries 
Cheerfully 


Answered. 


Send 
for 


Catalogue. 














.. We Have For Sale Two Bargains.. 


ONE, A SECOND-HAND No. 6 EXHAUSTER, with 12-inch Connections and Engine on same 
Bedplate, with Governor, etc., complete; run but a short time. Write for price. 


THE OTHER, OUR WORLD’S FAIR EXHAUSTER AND ENGINE COMBINED ON SAME BED- 
PLATE. Run not to exceed one week; size, No. 6, Special prices that will be attractive on either of above. 





Do You Need Any Valves, Bye-Pass Valves, or Pipe Fittings ? 
If so, write us, and see what we ean do for you. 





BYE=-PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 
COOKE. & CO., Selling Agts.. 163-165 Washington St.. N. Y. City. 








Aug. 19, 1895. American Gas Light Fournal, 




















THE UNITED 











GAS IMPROVEMENT CoO., 











DREXEL BUILDING, PHILA., PA. 











Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 








BUILDERS OF 





THE STANDARD LOWE WATER GAS. APPARATUS. 
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Standard “‘ Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or ““Distillates.” 








"BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS, 








Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 





and Anthracite Coal, or Gas House or Oven Coke. 












PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN — 
GAS CONSTRUCTION CO.. 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS. 


Special No. | Setting, for Small Works. 
Standard Setting, Carbureter and Superheater combined in one shell, 


with independent blasts. All capacities. 


Double Superheater Setting. Separate Carbureter and Superheater. 
Improved Double Superheater Setting, ors; yr 


of the Carbureter (Patented Nov. I3th, 1894). This ImMpROVED SETTING can be applied to 
the ordinary Settings now in use. 











All settings (except No. 1) are built with or without our Ball Valve Connection for “upand down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


_ s== __ |NEW YORK MARINE PAINT C0. 
LUDLOW VALVE MFG. €0., Successors to cen: «3 & HADDEN. 














MANUFACTURERS OF ‘ Km we tts 
VALVES, A tt % 
Double gnd Single Gate, } in. to 72 in., outéide and 





“ingide Screws. Indicator, ete. “for Gas, TE var —UEACTURERS 
Water, Steam, Oil and Ammonia. 


OF s 


PAI N T" “wma” Folders 


And all Ironwork about Gas Works. 
POUGHE BEPsiIE5E, _N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston, Mass. 
LL EEEEEE—E—E—————————————————————————————— 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ei. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Guaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 

















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR, 









Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Aydrants. 


OFFICE AND WORKS: { 
938 to 954 River St., & 67 to 83 Vali Av. 
TROY, NY. 
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NATIONAL GAS2s7 WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator of Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND.FULLY GUARANTEED. 














Plans and Hstizmates Upon Application. 





IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ? ’ 
-IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

iT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTER|IIRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 

















a saving in freight, leaving the consumer to 
furnish the diluent.at a nominal cost. It is ni 
used by the largest gas companies in the West 


WILBRAHAM ‘BAKER BLOWER COMPANY, Zeta penne ay, ie 


PHILADELPHIA; PA. HW. Douglas (*sz:4224:%=") Ann Arbor, Mich 
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orm PEREKING & CO., «acm 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Siandard Gas Coals «: Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Haltimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian Shale. 

































Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 
Single carloads or more delivered at-any required point inthe United States or Canada. 


BERWIND-WHITE COAL MINING COMPANY'S 














Ocean Westmoreland Gas Coal. 


° STRIGTLY High Grade..... 
ex cceade ! e Carefully prepared. 





88 Broadway, New York. 3 For Gas Making or 
Betz Building, Philadelphia. e Heavy Steaming. 








BUTTS CANNEL ‘heée are Facts. 


possesses such BUTTS CANNEL THE MEINE 1s located in the heart of the 
NATURAL ADVANTAGES om oe Coal Region, within 40 miles of Pittsburgh. 
that we are able to offer positive ee ~* ars RAILROADS. It has track connection 


“with Penn. & Erie Rys., making favorable rates 


THE WEIN. It averages nine feet thick of 


pure Cannel. 


THE YVIELD. Thirty Candle Power Gas, 


_6.75 Cubic feet per pound. 


BYE-PRODUGTS. Unexcelled Coke. 


More Tar than Pittsburgh Coal. High in Ammonia. 


assurance of its ECONOMY as 
against OIL or other CANNELS 


FOR CAS ENRICHING. 


Write us for Prices. 


The GOFF-KIRBY COAL CO. 


CLEVELAND, OHIO. 
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GAS ENRICHERS. 


GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrk§:;, EE. 


MINES, = - £Clarksburgh, Harrison Co., West Va. 


WHARVES, = = «= Loecust Point, Baltimore, Md. 
OFFICE, = - = 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, ANGS & HORTON 


rt AGENTS, oe B 
71 Browdway, N. Y. 
—E 


ENRICH YOUR GAS 
“Bear (REEK” GANNEL 


Containing : 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 lbs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 


Thr cin Fon and Shipper of High Grade ans sa 
ein, Youghiogheny, and West Virginia 
Theroughly Screened 


GAS COATLS. 


Superior Keone Gas Cannel, Connellsville and Mountain 
learfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 


60 Congress 8t., Boston. 




















KELLER ADJUSTABLE 
nanan 


mple, 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 

Columbus, Ind. 

Correspondence Soiicited. 


WILBUR H. TOWNSEND, 


SROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 














— Pa -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =-:Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 














EpmunbD H. McCu.LLovuana, Prest. Cuas. F. GODSHALL, Treas. H. C. Apams, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rwroiInNTs OF SHoBIPYPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila., Pa. 


THE SUN OIL Co. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 








Room 115. 29 Broadway, N.Y. City, 


‘Toledo, O., and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICB. 





J.H. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX SsTREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Olay, Fire Brick and 
Fire Sand in Barrels, 


H: Gautier, Prest. Cuas. E. Grecory, Vice-Prest. 
Davi R. Daty, Sec. & Treas., Gen’l Mangr. 





Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


LACLEDE FIRE BRICK MFG. CO.. 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8T. LOUIS, MO. 





ESTABLISHED §N 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retoris, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





- MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 683 East 15th St., New York. 








Modern Recuperative 
Furnaces 


Standard Fire Brick and Gas Retorts. 












Fine act 


AEE. Aili: 

















Works, p 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


"JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiLGiram GARDINER & Som. 


Fire Clay Goods for Gas Works. 


. SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


be EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OPFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ete. 


GEROULD'S IMPROVED RETORT CEMENT. 


A vement of great value for patching retorts, 








and d thorough in its w 
In Cask we sb ra t 5 cents d. 
n Ss, pou at 5 cen! iD 
In Kegs, 1€0 to 200 ee 
In Kegs less than 100 “ 


Cc. L. GHROUVULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.WV-. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


* o oe 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fue! in Furnaces. 





THOS. SMITH, Prest. AvGusT LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


ted and Buff Ornamental Tiles and Chim - 
mey Tops. Baker Oven Tiles 13x 13x32 
and 160x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 





Sole Agents for New England States. 











King’s Treatise on Coal Cas. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 


ure and distribution of Coal Gas, and,in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances. 


A. M. CALLENDER & CO., 82 Pine Street, N, Y. City. 
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FRED. BREDEL, 6.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





% Gas Apparatus, x 


No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 
J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. W. 


eee 








The Cas Engineer’s 
Laboratorv Handbook, 


By JOHN HORNBY, F.LO. 


Price, $2.50. 
A. M, CALLENDER & CO., 32 Pine Street N. Y. City 
im 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, 835.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent t 


Ae M. CALLENDER & CO.. 32 Pine St.. N.% 





FLEMMING’S 
GeneratorGas Furnace 











4 4 














J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 


. AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C5. 
32 Pime Street, N. ¥ , 








LA: 


The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





STRONG. 


BINDER for the JOURNAL. 









Bartlett Lamp Mfg. Ccmpany, 


MANUFACTURERS OF 


Globe Lamps, 


Cfice and Salesroom, 


39 & 41 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 








Parson's Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOLLER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO 


H. E. PARSON. Supt.. 621 Broadway, N. Y. 


ER COMPANY 
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DAVIS & FARNUM MFG. Co. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 




















Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 








Iron Roof Frames 
and Floors. 


Steel Tanks 
a for Gasholders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 








BENCH WORK, REVERSIBLE LIME 
TRAYS. 











‘SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke — Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALso — 


GAS AND* WATER PIPE;-FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“ Crighton” Four-Box Center Seal Cap. 








rd » Mi r rn 4, ’ onniaia arsrienieapeesinpinicsad" <iapattinemtiat pita areianiattiomas stim sae amrereinnrcnnrats 
—_ “ ~ - se enrol ipitiats omen mpreptine: pee ponerse vorespnctr der oot ios or x, - : ; 
pera ARC ee AOE “4 Se Sete ANIA ote SEN RE CLINET BONITO Se ee eee er PTE SS ST LET ESCAPES “f SEDI NL OLLIE LLLP ONL as OF 
wae wrsnes adhe maga wt ncn Aw sin = wt Sc niin min a 


SERENE LPNS UE SEE 


sete 





~ Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 
~~ With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 
Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 
**"Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 
, For information and prices address 


KERR MURRAY MFG. CO., 


....... Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 


sie reny 
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BARTLETT, HAYWARD & CO. 


shes ye a: AID. 








Triple, Double & Single-Lift 


GASHOLDERS. 


ltr ta 


ROOF FRAMES. 











Girders. 





PURIFIERS. 








a 





Scrubbers. 


OIL STORAGE TANKS. 


thre Pour. Lift Gasholders, each of 4,289,500 Gubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Desioned and Constructed. 











COX’ 
CAS-FLOWN 






Copar sqrt seve. 









COMPUTER, 


any pressure is at once seen. 
any diameter is alt once found. 


tions, may be immediately found. 


Where it can be seen and proved : 


OJ A. M. CALLENDER & C0., 32 Pine St., N.Y., 











Cox’s Gas Flow Computer. 


® 1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 
2. When the required discharge and the length of pipe are given, the diameter corresponding tc 
3. When the required discharge and the length of pipe are given, the pressure corresponding to 


4. Any suitable combination of the different factors of any problem, under all possible condi- 


It Prevents Errors and Saves Hours of Tiresome Calculations, 
Price, $10.00, per Registered Mail. 


or WM. COX, C.E., Stapleton, N. Y. 
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rote fee” RD, WOOD & CO. “ez, 


wanuractuners or 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! Gas HOLDERS 


SOLE MAKERS OF Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 


THE MITCHELL SCRUBBER _§| PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


(PATENTED) CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT FREEZING PREVENTER 


FOR GAS HOLDER CUPS. 




















THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


BENCH WORK. PLATE GIRDERS. } neavy LoaAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 
ee 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, finprovement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


[raKE EAST TENTH QR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 
= 























BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


a For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! Tio Gas Companies. 


THE LOOMIS PROCESS. | ccc ccs sonnn enone 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under s stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. dts, SERVICE CLEANERS, DAIP PUMPS, end STREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished, Oo. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford, Conn. 948 N. Sth 8, Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





Ve ivaviwen H. RANSHAW, Prest. & Mangr. T. H. Brnon, Asst. Mangr 
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WILLIAM Sracey, Vice-Prest. R. J. TARViInN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 185!. 


7 ——~¢ 


S25 

















Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio.- 


Geese card Page's Sons, 


Sole Agents for 


The “Standard”? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 




















The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
INO. GO Wall Street, New York City. 
GEORGE R.ROWLAND, H. C. SLANEY, T. G. LANSDEN, 


Draughtsman and Constructing Engineer Gas HEnoineex Consulting and Contracting Gas Engineer 


catio ished . Estimates, Plans and Specifications for New Works (Coal 
"aoe a oy mayhem eB pe ae Special” 466 Sixth Street, Brooklyn, N. ¥. or Water Gas), and for Extensions or Alterations. 
atten 


tion given to Patent Office drawings. Plans, Specifications and Estimates furnished for New sy 5 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Security Bldg. (Room 206), St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 





Office, No. 39 Laurel 


Single or Telescopic. 


Street, Philadelphia, Pa. 


BUILDERS OF ~~” 


With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








JAMES R. FLOYD & 


SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Reqenceative and Half Regenerative Furnace 
ydraulic Hoist Purifier Carriage, Crosses, 


Retort Lids, 


Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-~-MOVING VALVE. 


HEARNE CENTER SEAL, Operating One, Two, 


Premiam Awarded, Worid’s Columbian Exposition. 


Three or Four Boxes. 








INTERESTING TO GAS MANUFACTURERS! 
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The 
x * a 
Wilke China Kiln. 
For Firing Decorated China 
with Illuminating Gas. 
AWARDED THE HIGHEST HONORS, MEDALS 


AND DIPLOMAS AT THE WORLD’S 
COLUMBIAN EXPOSITION. 


Many Valuable Improvements 


added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 


Has Never Failed to Give Satisfaction. 


Guaranteed to fire China suc- 
cessfu'ly, and without any dis. 
coloration from fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each 
Kiln sold by which any amateur can 
fire it without'any gang knowledge 
of this branch of the work. Send for 
descriptive circular. Address 

F. A. WILKE, 

Richmond, Ind. 


~The Gas Engineer’s Laboratory Handbook. 


By JOHN HORNBY, F.1.C. Price, $2.50 


A. M. CALLENDER & CO., 


No. 32 Pine Street, New York City. 








Water, Gas and 
Culvert Pipe, 
Cranes, 

Road Rollers, 
Special Machinery 


FROM 
Manufacturer’s Designs 


For special information 
and prices, write to 


The Addyston 
Pipe & Steel Co., 
Cincinnati, O. 
JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


(as Engineer and Contractor. 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 
Contracts taken for all Appliances 


required at a Cas Works, 
Either for New Works or Extensions to Old Plants 
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GAS METERS. 



































GAS AND WATER PIPES. 


~~ * WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe) _ Petnblished 1558, Works at Phillipburghy M. J 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


go W CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 











GENEBAL FOUNDERS AND MACHINISTS 
Columbus, OChio. 


JOHN F'Ox, 




















160 Broadway, N. Y. M. J. DRUMMOND, °OO ‘cx  DONALDSON, Prest « Betz Bldg., Phila... Pa 
| EMAUS PIPE FOUNDRY. 
GAST TRON GASeWATER PIPE eniner sire f >EMAU IRON COMPANY. #§ EMAUS, FA 
SPECIAL CASTINGS, FLANGE PIPE, | Pennie ernie 
FIRE HYDRANTS, STOP VALVES, | gpeciat CASTINGS AND LAMP POSTS. MANUFACTURERS OF 
LAMP POSTS, Etc., Etc. See CAST IRON PIPE AND SPECIAL CASTINGS 
General Foundry and Machine Work. Office, Corbin Building, 192 Broadway, N.Y. ehins ioe aaa est ate anes PD 











1894 DIRECTORY 1894 


OF ee ae aieoeras COMPANIES 


Price, - - - - $5.00. 


A. M. CALLENDER & co. a No. 32 Pine Street, New York. 








Factory 
and Office 


N. Y. AGENCY, 


rte Lam Xtc Co, ae a. 
0441 W. Bradway, | > Aaa ge ct re 
New York City. si 


ee ' eLeLrenreseryc®® 
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ESTIMATES FURNISHED 
ON APPLICATION. 


=, 
> gl UNA NANAA 


Telephone, 1125 Courtlandt. 


SS 











METRIG METAL GCO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 




















Aqts., McELWAINE-RICHARDS.CO., 62.4 64.W. Maryland St., Indianapolis, Ind 
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NATFTIANTIEL TURIS, 


153 Franklin St., Boston, Mass. 
Cc. W. a - - -* Manager. 


DR WZ GAS METERS. 
Station Meters of any Capacity. 


a Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
aren tor METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, i 
pompiy “at answer orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Cie Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘*Sun Disc” Gas CookiNG AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Appanatus. . . . 113 Chambers Street, N. Y. City. 


The American Gas Engineer ("*"*""",. 


Small Gas Ate a 


and Superintendents Handbook. |.......-22722—%...... 


By WM. MOONFTY. 
































The Chemistry of 


S60 Passes, Full Gilt Morocco. Price. $8.00. Illuminating Gas. 








By Norton H. HUMPHRYS. Price, $2.40. 


A. M. CALLENDER & co., 32 Pine St., N. Y. A. M. CALLENDER & ©O., 82 Pine Sr., N. Y. Crry. 











Aug. 19, 1895. American Gas Light Fourual. : 323 


_—_——— 















GAS METERS. GAS METERS. GAS METEKs. 


























_ 


WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTIELD, Sec, and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. ‘ CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: GAS STOVES. a 
SUGG’S “STANDARD” ARGAND BURNERS, ee ee eee 
513 West 390 &., H. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring” Drum. 222 Sutter Street, San Francisco. 








HELME & McILHENNY, 


(Established 1848.) 


(VFJas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVELHRNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 





— 





D. McDONALD & CO., 


Batablished 1854. 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, NN. Y. CHICACO, ILL. 





MANUFACTURERS OF 


- Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. ; 


269 Front Street, East, - - Toronto, Canada. 


ENGINEERS AND BUILDERS 


OF THE 


Improved howe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 












New Gas Works Built; Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and§ Estimates Furnished upon Application. 





* ~ 








LOWE WATER GAS APPARATUS, MERRIFIELD=“WESTCOTT-PEARSON SETTING. 
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324 © American Gas Light Bowral, 
The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate weelce 


Aug 19, 1895. 
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PPOTITITITITI TIT ter ee shevenseeeeneaeneenees For efficiency and low gas consumption. 





For smooth and quiet running. 
U N E Q U Al D For simplicity of construction and grace in design. 
— For general reliability. 
Pree rere et COP eee rer eCr rr err err err ei ies Siler tir Settee etre rr Teeter eerie eer rere eee For close regulation of power. 


150 MEDALS AND DIPLOMAS. 


The “OTTO”.-The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 








Our SIMPLICITY, @5 far as is 
possible, with good de- 
Columbian sign and perfect Work- 
Styl e ing.  Built-on «scientific 
principles, with a view 
cat atau to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, a 
good for one year. 
With timing device for igni- 
tion, preventing starting Sizes, 


backward; or with elec- 


trie igniter. 1-3d to 120 H.P. 







The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 


. A’ quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 
The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 


Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


. The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 


engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have-Demonstrated that the “OTTO.” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 


NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 245 Lake St 





